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The upper ends of the elevator shafts. Motors installed at top of tower. Position of elevators in shafts. 


HOW THE PROBLEM OF INSTALLING THE ELEVATORS OF THE METROPOLITAN TOWER WAS SOLVED.—{See page 358.] 
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WHY NOT A GOOD ROADS LABORATORY? 


‘ 
‘ 


HE problem of maintaining good roads, always 

& most important one in the United States 

has recently been rendered of critical urg- 

ency by the rapid development of the auto- 
moblie—the most destructive vehicle to road surface 
that ever ran on our modern highways. The public re 
sentment or regret, as the case may be, against the 


destructive effects of automobile traffic should be 


tempered by the recognition of the fact that it has 

been the most active instrument in awakening the 

public to the necessity for abandoning the old slip 

shod methods of road building, and constructing them 
, 


according to the best engineering practice 
if it were possible to rebuild all our roads of the 


most approved and highest class of construction, and 
if the most suitable material were everywhere avail 
able, the problem would be greatly simplified, but 


such uniferm excellence is impossible, both because of 
the cost and of the difficulty of finding the ideal 
materials within economical hauling distance of the 
work In a country of such wide extent and suct 
varied geological formation as the United States, the 
question of the best kind of roacs to build in any 
locality must be determined largely by the local con 


ditions—tNie climate, particularly as regards the 
amount and distribution of the rainfall; the nature 
of the underlying soil, its bearing quality, capacity 
for quick drainage, etc., and above all, the character 
of the materials available for road building, must all 
enter into the problem. 

The French engineers, with their characteristic 
thoroughness, have long recognized the importance and 
complexity of the good roads problem, and nearly half 
a century ago they commenced that careful investi 
getion which is still being carried on by a force of 
trained experts. The analytical study of the subject, 
which*wasa set on foot by M. Buffet, Engineer of Roads 
and Bridges, as far back as 1868, has developed into 
the present municipal laboratory; which has_ so 
greatly extended its field of work, that to-day it is 
considered by many to be the finest. in existence. At 
the date mentioned, apparatus was installed for test- 
ing the resistance of paving materials to wear by fric- 
tion; which was followed by a machine for testing 
the resistance to abrasion of the stone used in Mac 
adam roads The laboratory also includes means for 
artificially producing those conditions and forces of a 
climatic character which tend to break up and destroy 
road surfaces 

Now here, it seems to us, is a plan which might 
very well be followed in this country by the found 
ing of a national good roads laboratory, say at Wash- 
might co-operate with similar but 
provided for and controlled by 


ington which 
smaller institutions 
the various State jegislatures. The cost of carrying 
on such institutions would represent but a moderate 
percentage of the money that is annually thrown 
away on the construction and so-called repair of 
highways by the present defective methods. 


RATIONAL STREET LIGHTING. 
re" .HE proper lighting of a city is not so much 
a question of the total quantity of light pro- 
vided as it is of its proper distribution. 
Because of the fact that America is the 
birthplace of modern electrical illumination, and the 
country in which it was first developed on an exten- 


sive scale, there is a popular impression that our 
municipal lighting is the best in the world. yet it 
is a truth that, because of the unscientific way in 
which we have distributed our lighting. the result 


ant iliumination, judg: b t daptability to the 
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needs of the user, is far less satisfactory than it 
might be, and, in its general results, is not as ef 
lighting of European cities This 
alt with by Dr. Louis Bell 


ficient as the 
recently d 


question was 
in a paper read before the American Society of 
Municipal Improvements at its annual convention, 
and the principles which he laid down are at once 
so obviously sound and so frequently disregarded, 
that they are well worthy of careful study by the 
municipal authorities throughout the country 

The fundamental criticism against most attempts 
at street lighting lies, according to the author of 
the paper, not so much in the illuminants used as 
in their improper adjustment to the needs of the 
city The fault particularly noticeabie in American 
cities is the lack of careful discrimination between 
streets which demand considerable light and those 
which are perfectly illuminated with a less quan- 
tity of light Most schemes of lighting aim at an 
approximation to uniformity of illumination over 
the whole area of the city, whereas, its quantity 
and character should rather be determined by the 
particular character of the streets in which it is 
placed The main thoroughfares, in which there is 
considerable night traffic, should receive an amount 
of lighting commensurate with their importance, but 
in streets where traffic is light, and where passers- 
by are few, it 1s sufficient to provide enough light 
to enable the people to get about comfortably s 
also, a third class of streets, lying more remote and 
coming under the head of suburban roads, require 
yet another method of illumination. Since the funda- 
mental purpose of lamps in the outlying, little-used 
streets, is to serve as markers of the way, the using 
of very large units, widely spaced, is obviously im- 
proper; a better way would be to employ small units 
located at shorter intervals 

rhe principal streets of American cities, accord- 
ing to Dr. Bell, as a rule are pooriy lighted; the 
secondary streets are lighted sometimes better and 
sometimes worse than they should be; and the third 
class usually have one lamp in every long block, 
comparatively 


except within a 


short radius, for such purposes as finding the num- 


which is useless, 


ber of a house or reading the address in a note book 
As to the absolute amount of light required, the 
principle should be followed that in the principal 
streets, one should everywhere have enough light to 
standard of illumina- 


read a paper by; which is the 


tion adopted in the principal streets of the large 
cities of England and continental Europe 
Much of the faulty street lighting in the United 
States is chargeable to the method commonly em- 
ployed for measuring reet illumination The usual 
plan is to measure the light half way between the 
lamps with the photometer disk held normal to the 
ray; and, naturally, the tendency of competitors for 
» secure the pecified mini 


the lighting contracts is t 
mum at as low a maximum as possible Indeed, 
certain types of illuminants have been deliberately 
specialized for the purpose of giving two-hundredths 
or three-hundredths of a foot-candle at a_ distant 
point Now, if these illuminants had been designed 
as they should have been, not to give a special form 
of illumination, but to give the best efficiency of 
which they were capable, it would be possible to 
make them light not only widely distant parts of the 
street, but the whole street While it is not desir- 
able to attain to uniformity with a low average of 
light, it is equally undesirable to concentrate the 
light at certain points separated by long stretches of 
comparative darkness Summing up, the important 
points to bear in mind are, first, that streets are 
lighted for the people to use; second, that the streets 
should be lighted with reference to the particular 

e which is going to be made of them; and third, 
that, speaking generally, all the streets shouid be 
more brilliantly lighted than is customary in the 


United States to-day 


A BATTLESHIP FLEET IN EACH OCEAN, 

OR many years our Navy Department has fol- 
lowed the policy of concentrating an unusual- 
ly large percentage of the total displacement 
of our ships in battleships of the first class. 

Every nation is following the same policy to-day, and 
has done so since the introduction of the first dread- 
nought in 1906. Many years before that date, how- 
ever, the United States had practically ceased to 
build protected cruisers, and was concentrating its 
strength in vessels of the armored class, the major- 
ity of which were heavily-gunned battleships. 

The advantage of this policy is seen in the fact 
that in a year or two’s time it will be possible to 
maintain two complete battleship fleets, each of four 
divisions of four ships, one in the Atlantic and the 
other in the Pacific. Each of these fleets would pos- 
sess a certain number of dreadnoughts, and would, 
therefore, be individually much more powerful than 
the one which made the recent cruise around the 
world Although the department does not contem- 
plate making such a division of our _ battleships’ 
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strength at that time, it is gratifying to realize that 
the steady growth of our navy has placed us in a 
position to thus safeguard each coast line if it were 
deemed advisable to do so. 

The pian which is now under consideration is to 
make, within the near future, a complete reorgan- 
ization of the Atlantic fleet. The details of the re 
organization, which is evidently official, are published 
in the current issue of the Army and Navy Jour. 
nal. It is proposed to place five ships in each division 
instead of four, so that all the ships may dock at 
their home yards twice a year, and one ship may 
be in her yard for repairs at any time, without 
taking from the usual strength of the division. The 
four divisions will be assigned to the yards at New 
York. Norfolk, Philadelphia and Boston, one division 
to each yard—a disposition which will enable the 
division commander to have his force at all times 
under his eye and immediately within reach. Prac- 
tically no ship will be out of commission or in re- 
serve, and when the vessels are in the yard for over- 
hauling, they will have as nearly a full complement 
of men as possible, no battleship crew being allowed 
to go below 350 men—a force which weuld be suf. 
ficient to maintain the ship in condition to go into 
service at twenty-four hours’ notice. The first di- 
vision will dock at the New York yard, the second 
at Norfolk, the third at Boston, the fourth at Phila- 
delphia, and the armored cruiser division at the 
Portsmouth yard 

If the present plans are followed the battleship 
fleet in the year 1911 will be made up as follows: 
First Division, flagship “Connecticut,” and the five 
dreadnoughts: “Florida,” “Utah,” “Delaware,” “North 
Dakota,” and “Michigan.” Second Division, the dread- 
nought “South Carolina,” and the sister ships 
‘Louisiana,’ “Kansas,” “Vermont,” and “New Hamp- 
shire” of the “Connecticut” class. Third Division, the 





feur sister ships: “Georgia,” “Nebraska,” “New Jer- 
sey,” and “Virginia,” of the “Georgia” cl: and the 
“Ohio.” Fourth Division, the “Minnesota” of the 


“Connecticut” class, the sister ships “Mississippi” 
and “Idaho” (smaller “Connecticuts’”), and the sister 
ships “Maine” and “Missouri.” There will be a fifth 
division consisting of the four armored cruisers 


“Tennessee,” “‘Washington,” “North Carolina,” and 


“Montana.” In the year 1912 we. shall have 
sufficient battleships to provide for a fleet in active 
service, consisting of twenty-one battieships and a 


Reserve Fleet of eleven of the older battleships. 
The first division of the active fleet will consist of 
six dreadnoughts: the second division, of two dread- 
noughts and three “Connecticuts”; the third division, 
of three “Connecticuts” and the two smaller “Connec- 
“Tdaho” and “Mississippi,” and the fourth di- 


ticuts,” 

vision, of the five vessels of the “Georgia” class. The 
fifth division (armored cruisers) would consist of the 
four ships of the “Tennessee” and “North Carolina” 
class 


Our readers will recognize at once that in the 
above organization, ships of the same general type 
have been assembled in the same division. The 
largest vessels will dock at the New York and Nor- 
folk yards, where the largest drydocks and the best 
facilities are to be found. The commander-in-chief 
and the auxiliary vessels of the fleet will make their 
home at the New York yard, since that is the most 
central point for the purpose. The reserve fleet will 
be kept at Philadelphia; and the most effective de- 
stroyers and torpedo boats will be maintained in 
commission at New York, Boston, and Norfolk. 

By the year 1912, then, the United States navy 
will contain thirty-one battleships, made up of four 
divisions, with four ships in each division always 
ready for sea service and one at the yards for over- 
hauling and refitting; and each division commander 
will have all the ships of his division within im- 
niediate reach throughout the whole of the year. At 
the same time, should the political situation be such 
as to render this desirable, as we have noted above, 
it will be possible to divide this force into two fleets, 
one for each ocean, each fleet being of considerably 
greater fighting strength than the one that made the 
memorable cruise around the world. 

W. R. Ham finds by direct observation on the pri- 
mary Roentgen rays that a polorization exists and is 
independent of the position of the normal to the 
target. The max. intensity is, within experimental 
error, in the plane through the target normal to the 
kathode-ray stream, and the intensity falls off sym- 
metrically on either side of this plane. The interposi- 
tion of sheets of silver and tin causes an increase in 
polarization which reaches the same upper limit for 
both metals. Lead decreases the poldrization, but no 
lower limit was observed. Aluminum, paper, and 
glass cause very slight change, if any, in the polariza- 
tion. All the observed results are completely exX- 
plained if it be assumed that the ordinary Roentgen- 
ray beam consists of a mixture of primary and sec- 
ondary rays originating in the target, and that the 
secondary rays are completely unpolarized. 
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ENGINEERING. 

That fine old cup defender, “Volunteer,” which was 
bought by Capt. Barr last year, has been sold to a 
firm of wreckers, who will break her up for the value 
of the lead and fittings. She was the craft that proved 
so thoroughly the master of the Watson cutter 
“Thistle” in 1887. “Thistle,” by the way, under her 
present name of “Comet,” is still in good shape, and 
is still being used, we believe, as a training ship in 
the German navy. 

The three engineers appointed by the Canadian gov- 
ernment to consider the application of the St. Law- 
rence Power Company for permission to dam the Long 
Sault Rapids at Cornwall, Ontario, report that the 
enterprise is worthy of most serious consideration. 
They urge that, before the government approval is 
given, there should be a complete agreement between 
Canada and the United States as to the supervision 
and control of plants on both the Canadian and New 
York State banks of the river. 

It is officially stated that all the excavation that was 
contemplated in the original project of the Panama 
Canal has now been completed. The original plans of 
the canal called for the removal of 103,795,000 cubic 
yards of material; and a few weeks ago the total ex- 
cavation done to date under American occupancy had 
reached that amount. The 71,000,000 cubic yards re- 
maining to be excavated represent the additional work 
necessitated by the enlargement of the canal, which 
was decided upon during the Roosevelt administration. 

The Canadian government is giving consideration 
to a project for a freight traffic railway to Hud- 
son Bay, surveys for which are now being made, An 
unusual feature is that the new road would have to 
be operated to its full capacity for about two months 
of the year, during the moving of the grain crop, and 
that for the other ten months there would be scarcely 
sufficient traffic to warrant operation. It is estimated 
that sixteen trains per day could be handled over 
the single-track line, and sixty-four million bushels of 
wheat could be delivered in thirty days’ time. 

The battleship “Indiana” has undergone some tests 
of the “ship brake” with which she has been equipped. 
This device consists of a pair of steel wings, hinged 
to the vessel’s side and normally held against the 
ship, which, when a quick stop is to be made, as in the 
case of impending collision, are released through 
mechanism controlled from the bridge. They swing 
open automatically through the forward motion of the 
ship, and it was found that the vessel could be brought 
to a stop within the distance of her own length 
without injurious shock or strain. 

The “Neptune,” the latest of the British dread- 
noughts, will have, it is stated, the same length over all, 
560 feet, as our own “Wyoming;” but her beam will 
be several feet less than that of the American vessel. 
She will carry ten 50-caliber 12-inch guns in five 
turrets, the two turrets amidship being placed diagon- 
ally, so as to enable all ten guns to be fired on either 
broadside. Her concentration of fire from her 12-inch 
guns will be six ahead, eight astern, and ten on the 
broadside, as compared with the “Wyoming's” fire of 
four ahead, four astern, and twelve on the broadside. 

The United States Steel Corporation, which recently 
made a general increase in wages, has decided to put 
in force a system of pensions and disability payments 
for the wives and children of those killed in its employ, 
and of disability payments for the injured. The cor- 
poration will also shortly put in force a pension system 
for superannuated and disabled employes. This move- 
ment is to be most highly commended, In its humani- 
tarian aspect, it will be a great boon to the employes; 
and its wisdom as a means of promoting loyalty and 
checking the growth of anarchistic sentiment is un- 
questioned. 

Construction work will shortly commence on an- 
other of those stupendous buildings which are rapidly 
earning for New York the right to be called a city 
of towers. The new structure, which is to be built at 
the northwest corner of Wall and Nassau Streets, on 
a ground plan measuring 94 by 97 feet, will extend 539 
feet above the street level; an elevation which will 
make it the third tallest office building in the world, 
the Metropolitan tower being 700 feet high, and the 
Singer tower 612 feet. The tower will be finished 
with a pyramidal cap 94 feet in height, which will be 
utilized for holding the water tanks. 

The Great Central Railway of England recently per- 
formed the feat of transporting a 77-ton casting upon 
a 50-ton car. This was done by coupling a flat car 
on each end of the carrying car, and mounting upon 
each of the flat cars a massive, trussed, oaken girder. 
The inner ends of these girders extended above the ends 
of the 50-ton loaded car, to which they were attached 
by chains. The girders were pivoted at the center 
of the two flat cars, and their outer ends were loaded 
with about 914 tons of dead weight. This arrangement 
Served to transfer 19 tons of the load from the carry- 
ing car to the flat cars, thus bringing the actual joad 
carried below the 50-ton capacity of the car. 
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ELECTRICITY. 

At a recent meeting of the Electrical Club of Chi- 
cago, it was brought out that there are three thou- 
sand storage battery automobiles in Chicago. There 
are thirty-three storage battery installations in the 
city with an output of 47,000 kilowatts, while in New 
York city the total output is 57,000 kilowatts. 

An old barge has been equipped with electric weld- 
ing apparatus at Gothenburg, Sweden, to be used in 
repairing the boilers of steamers. The equipment con- 
sists of a De Laval turbine and two direct-current gen- 
erators. The current is conducted to the steamer 
requiring repairs by means of a pair of cables, and 
work can thus be done within the boilers with power 
generated on the barge. The barge is also fitted with 
a workshop where small repairs may be made. 


An enterprising newspaper in South America is 
about to install a wireless telegraph system at its 
main office. This will be the first wireless newspaper 
office on the continent. The paper we refer to is La 
Prensa, of Buenos-Ayres. The Argentine Republic 
is going to celebrate its hundredth anniversary with 
an exposition this year, which opens on May 25th, 
and La Prensa expects to keep in “wireless” touch 
with the exposition grounds. 


A French inventor, M. Paul Jegou, has devised an 
electrolytic detector which operates without the use 
of a battery to affect telephone receivers. The detec- 
tor consists of a glass cup containing at the bottom a 
small amount of mercury with some pure tin in solu- 
tion. This serves as one electrode, while the other 
electrode is of the usual type, namely, a fine Wollaston 
wire. Dilute sulphuric acid is used for the electrolyte. 
The detector is found to act like a small battery, and 
yet possesses all of the sensitiveness of the electrolytic 
detector. One of these detectors used at Paris was 
found to receive signals sent from the Ouessant post 
on the coast. 


Considerable attention has been directed of late 
to the effect of sunlight on the transmission of Hert- 
zian waves. A writer in Electrotechnische Zeitschrift, 
in commenting on this subject, points out that the 
stronger the sunshine the less the conductivity of 
ether to the Hertzian waves, so that it is incorrect to 
speak of a wireless telegraph station as having any 
definite range; for one which has a large radius of 
communication in northern latitudes would have a 
much smaller radius in the tropics. This would be 
particularly noticeable on vessels sailing north and 
south, and he suggests that it would be desirable to 
prepare a “radio-topographical” map, giving the rela- 
tive conductivity of the ether at different latitudes. 


A comparison of the inclosed arc and the intensified 
are for indoor lighting was recently presented before 
the Minnesota Electrical Association convention. It 
was shown that because of the large carbons used in 
the inclosed arc, the carbons being half an inch in 
diameter, the arc is apt to wander along the edge of 
the electrode, so that instead of giving a uniform dis- 
tribution of light, the light is greater on one side 
of the lamp than on the other. With the intensified 
arc lamp, there is no wandering of the arc. The elec- 
trodes are much smaller, consisting of two upper elec- 
trodes a quarter of an inch in diameter, and a lower 
one three-eighths of an inch in diameter. If the same 
amount of current is passed through this lamp as 
through the inclosed arc lamp, the electrodes will be 
heated to a higher incandescence, thus giving a greater 
and steadier light. 


The Board ot Underwriters of Chicago has issued 
the following requirements for wireless telegraph in- 
stallations: Aerial conductor must be at least No. 8 
B. and S. gage rubber-covered wire run on petticoat 
insulators on exterior of building and on knobs, cleats 
or in molding in interior of building. Porcelain bush- 
ings to be used through walls, partitions and floors. 
Aerial conductor must be permanently and effectively 
grounded at all times when station is not in operation 
by a conductor not smaller than No. 4 B. and S. gage 
rubber-covered copper wire run as nearly in a straight 
line as possible to a water pipe at a point on the street 
side of all connections of said water pipe within the 
premises, or to some other equally satisfactory artifi- 
eial earth connection, such as an iron rod or pipe 
driven at least 5 feet into the earth. Ground wire 
should be protected from mechanical injury by in- 
closing it in molding at least 7 feet from the ground 
on exterior of building. The switch employed to join 
the aerial to the ground connection must be an ap- 
proved 100-amp, single-pole, double-throw knife switch 
placed as nearly as possible to where aerial enters 
and must effectively cut off all apparatus within the 
building. Aerial conductor may be permanently con; 
nected at all times to earth through an approved light- 
ning arrester placed as nearly as possible to the point 
where the wire enters the building and grounded as 
specified above. Ground wires for lightning arresters 
must not be attached to gas or steam pipes within 
the building, nor be run inside of iron pipes. 
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SCIENCE. 

In a recent number of the Astronom. Nachr., C 
Ceraski calls attention to a new variable star or neva, 
found on a plate taken March 23rd, 1909, at 10h. 6m. 
to 12h. 6m. (Moscow mean time). The image was found 
in a position that was vacant on 24 previous plates, 
showing stars down to 12.5 magnitude. The star's 
approximate position is a — 8h. 29m. 26s.; 6 = + 53 
deg. 50 min. (1900). 

G. A.Campbell recently conducted some experiments 
to investigate the subject of telephone intelligibility. 
In his experiments, usually only detached sy!lables 
were employed, so as to give the listener no clue from 
the context. The syllables easy to interchange are 
right in about half the cases. Thus, while it is obvious 
that the telephone seriously distorts speech waves, 
nevertheless, even those consonants which nearly re- 
semble each other are not sufficiently distorted to be 
indistinguishable. 


A good photometric measurement of the brightness 
of the nucleus of Halley’s comet was obtained on April 
21st by Prof. Wendell at the Harvard College Observa- 
tory. The measured magnitude of the nucleus was 6.4. 
The total brightness of both the nucleus and the sur- 
rounding coma was a little above the fifth magni- 
tude. With the approach of the moon toward the re- 
gion in the sky in which the comet ig found, there 
will be very little to repay the early riser. In fact, 
astronomers do not look for any spectacular display 
while the comet is in the eastern sky. 


From a study of the radio-activity at the earth's 
surface, made by G. A. Cline, it would seem that the 
soil contributes by far the greater proportion of the 
penetrating radiation present at the earth's surface 
at Toronto, and by comparison any that may have 
its source in the atmosphere or in the sun may be 
considered to be negligible in amount. There are no 
regular diurnal maxima or minima, but there are 
changes from day to day which seem connected with 
concurrent barometric changes. The conductivity is 
greater when the ground is bare and warm than when 
it is frozen and covered with snow. Filtering air 
through cotton-wool still leaves many suspension par- 
ticles. 

A letter has been received from Prof. E. B: Frost, 
director of the Yerkes Observatory, at Harvard Col- 
lege Observatory, in which Prof. Frost records recent 
observations of Halley’s comet. He found the comet 
more conspicuous than the adjacent star Pascium, 
and Prof. Barnard estimated the nucleus, which was 
not stellar, to be two magnitudes fainter than this 
star. On April 14th the comet was photographed with 
six minutes exposure. No tail was visible with any 
of the instruments. Visual observations of the spec- 
trum were made by Prof. Frost and Dr. Slocum, aad 
showed a distinct continuous spectrum from the 
nucleus. No bright bands or lines were seen. The 
intensity of the continuous spectrum, relative to the 
emission bands, has greatly changed since the comet 
was visible in the evening. 


Some idea of the enormous amount of labor required 
to extract radio-active substances from their oves may 
be gained when it is considered that to obtain two mil- 
ligrammes of substance containng 0.1 milligramme of 
polonium, it was necessary for Madame Curie and. 
A. Debierne to treat several tons of uranium. Fairly 
pure helium was isolated from the gases given off 
by a solution of polonium under a high vacuum tna 
quartz tube, due to the action of the alpha-rays 
emitted by this element. The life of radium is about 
5,300 times that of polonium (which is reduced to 
one-half in 140 days). The spectrum is being studied 
with a view to ascertaining if an inactive element is 
derived from it, polonium, according to theory, being 
the last radio-active term in the series of derivatives 
from radium. The atomic weight was estimated to 
be about 200. 


A new preparation has appeared which cleans and 
polishes silver, silver plate, nickel, and other white 
metals, and which is said to produce a plating on pure 
silver and any metal except gold by mere contact of 
the preparation with the metal. In view of the pub- 
licity given lately in British scientific journals to a 
similar preparation invented by Rosenberger, it is in 
teresting to note that the American article hag been 
known in the United States for several years, although 
cffered more prominently only since 1908. Rosenberg 
er’s preparation requires a different modification fer 
cach metal. The American preparation is a white 
creamy liquid, perfectly stable and unaffected by light, 
and is claimed to be perfectly free from mercury, 
acids, and other injurious ingredients. So far as we 
are able to determine, its plating action s¢ems to be 
due to the affinity which the metal to be plated exerts 
upon the molecules of silver in’ the solution, se that 
the resultant plating is identical with that produced 
by ordinary dynamic electroplating. No electric cur 
rent is necessary to produce the plating, nor is an ad 
dition or admixture of any other substance required, 
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In response to an urgent request from leading 
lairy interests in Southern California, Prof. Leroy 
Anderson, head of the dairy department of the Cali- 
fornia College of Agriculture, has just made an exam 
ination of the milk conditions in that part of the 
State 

Prof. Anderson says that in consultation with the 
dairymen, it was decided to inaugurate a_ general 
policy of education upon the subject In his opinion, 
the reform of many conditions now undesirable in 
the methods of producing milk, can better be reached 
} 


through the commercial aspect of the business and 


through the lucation of the producer and the con 
sumer than through drastic and radical legislation 

He save that he finds the conditions under which 
milk is produced about Los Angeles are not materially 
different from conditions in other populous centers 
except that nature is possibly kinder in granting more 
sunshine and less rain and a more porous soil, all of 
which tend toward an easier cleanliness 

What advice he has to offer, therefore, is applicable 
to all parts of California He hopes especially that 
the man who is producing and selling directly to con 
sumers in the amaller towns and cities, whether he 
has one cew or more, may receive an incentive to 
have better cows and keep them in a clean and a 
healthy condition 

In cities like Les Angeles and San Francisco, he 
says, where large wholesalers act as distributing agen- 
cies between the producer and the consumer and 
pasteurize all the milk, some of the dangers that 
might restlt from disease of the cow and uncleanli- 
ness are obviated 

‘It does not have a pretty sound,” continues the 
professor, “to say that lack of care on the part of the 
producers is partly the reason for the expensive pas- 
teurization which the wholesalers 
now give to milk.” 


Demonstration train at a way station in California, 


in a few moments, so that no dirt remains. Some 
dairymen object to cows standing on concrete, but 
in California, where the cows are in only for feeding 
and milking, they suffer no injury. 

“Occasionally a very good stable is constructed 
where the cattle stand, which portion is made of 
plank. This works well from a sanitary point, if the 
planks are water-tight or are underlaid with a water- 
tight substance so that the soil under the planks can- 
not become saturated 

“A milking stable is absolutely essential to the pro- 
duction of clean milk Milking in the corral is an 
abomination, either in winter or in summer. In win- 
ter, during the rainy season, it is not uncommon to 
ee both cow and milker wading nearly to the knees 
in mud, when of necessity the milk must become the 
depository for some of the mud. 

In summer, when the corral dust may be from one 
to four inches deep, the condition is even worse. The 
dust is raised with any slight breeze or with every 
movement of man or beast, and even more dirt finds 
its way into the milk than during the time of rain 
and mud. Thus the cows must be provided with some 
stable which is dry and clean, and where they can be 
held for milking. 

“The stable needs not be expensive. On the con- 
trary, it may be very simple, and the less lumber in 
it the better, so long as the frame is sufficiently strong. 
It should permit the entrance of an abundance of 
direct sunlight and have enough openings to give con- 
stant ventilation. Large louvers in the roof are ex- 
cellent for ventilation and also admit light, but not 
direct sunrays.” 

Salol Liniment for Burns.—Salol, 10 parts; olive 
l, 60 parts; lime water, 60 parts. 
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Bread Under the Microscope, 

Bread, like milk, is one of the most general arti- 
cles of food, and as such is subjected to the most fre- 
quent adulteration, and unfortunately it happens that 
such a fraud cannot always be detected with ease. 
The experts who have given especial attention to this 
kind of adulteration agree in the statement that under 
the influence of the preparation of bread the grains of 
flour undergo certain changes in their outer appear- 
ance that render them much less distinguishable. In 
a most praiseworthy article recently published in Les 
Annales de la Chimie Analytique, Eugéne Collin re- 
counts the results of his tireless examination of pure 
bread and adulterated bread. In the course of his 
laudable endeavor, it seems, he found himself able 
to determine with passable exactness the quantity of 
pure flour in baked bread, whether the bread subjected 
to microscopical examination was old and hard or 
fresh. His procedure was to soften a crumb of bread 
with as little water as possible and knead it persis- 
tently with forefinger and thumb over a fine sieve 
resting on a vessel that should receive the dripping 
water. The mass is treated in this manner until the 
water ceases to look darkened. A powdery mass then 
remains on the sieve, which is deposited on the crys- 
tal of a watch, combined with a trifle of glycerine, and 
is then set aside for further examination. Besides, to 
the water in the vessel is given an opportunity to 
clear itself, and it is then decanted so carefully that 
the sediment is not disturbed. The result of such 
treatment is that from the deposit on the sieve and 
that in the vessel the true composition of the bread 
can be ascertained. 

Bread made from pure flour leaves only an imper- 
ceptible quantity of starch on the sieve. On the other 
hand the greater part of the gluten is found on it and 

forms a net of irregular meshes and 
shows some resemblance to vegeta- 





‘Pasteurization, however, is one 
of the advance steps toward a 
healthier race, and some day this 
process will give way to such clean 
methods of producing milk that it 
will not be necessary. That is the 
goal toward which we are all striv- 
ing 

“It costs mone to produce clean 
milk, which cost must be met by 
a higher selling price or by more 
profitable cows, or both The cow 
is especially in our mind just now, 
and we call the reader's attention 
to records taken from different 
ources to shew by actual figures 
how cows vary in returns to their 
owners from similar outlay for food 
and care 

Prof. Anderson then refers to the 
ibject f proper stables and cor 


rails for dairy cow and says: 








ble tissue. In consequence of the 
ease with which its presence in the 
bread is ascertained, the gluten is 
especially important for microscopi- 
cal examination. In the same de- 
posit the mucroscope showed nu- 
merous particles of starch which 
during the preparation of the bread 
changed their ordinary form or 
were forced to explosion. Still 
there is a rather considerable num- 
ber of them that have escaped this 
influence and are easily recognized 
from their size, color, form, and the 
presence of the navel. These state- 
ments regard wheat bread only 
The result when rye bread passes 
under the same procedure is that 
the deposit on the sieve consists of 
gluten only, and therefore propor- 
tions in a mixture of both kinds of 
flour can be ascertained with a 
large degree of exactness under the 
microscope. Particularly, however, 
is this done through a test of the 
precipitate of flour, since the grains 
of starch of wheat and of rye are 








means of keeping in and then 
keep them clear This is the chief 
reason for using concrete in stable 
floors It doe not deca ind 
cause foul odo and it ca 
hosed down with wate ind vept 


Lecture in agricultural and horticultural demonstration train. 
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distinguished from one another by 
the shape of the navel, that is, the 
former point of connettion of the 
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Dairy exhibit, agricultural demonstration train. 


placenta. The most resemblance to these is shown by 
the grains of barley, the addition of which is ascer- 
tained with a satisfactory degree of certainty from the 
precipitate on the sieve. A quite customary adultera- 
tion of bread is effected with rice flour, which always 


A RAILWAY SCHOOL FOR FARMERS. 


fails to escape the scrutiny of the microscope when 
this is invoked, for the grains of starch of rice are 
always left in great number on the sieve and are more 
easily recognized because during the preparation of 
bread they suffer less change. This result of M. Col- 


Cereal exhibit, agricultural demonstration train. 


lin’s investigation is extraordinarily important, for the 
addition of rice flour to wheat flour or to rye flour has 
begun to be a veritable torment. Besides, certain 
kinds of corn meal have been misused in the. same 
way, though easily detected by the microscepe. 


- A REAP ES Bee 


BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


A French constructor, A. Amiot, has brought out 
a type of boat combined with a set of cutting blades, 
which is designed for use in cutting off aquatic growths 
in ponds or artificial lakes, mill races and various 
water courses Such operations are often necessary 
where the bottom of a pond or water course becomes 
obstructed by the thick growth of aquatic plants, but 
where it is required to be carried out by hand labor 
it becomes a difficult and also an expensive matter, 
especially where a large area has to be dealt with. 
M. Amiot’s device overcomes the difficulty by using 
an internal combustion motor mounted on a boat, and 
the motor serves to drive a set of cutting blades, which 
are designed somewhat after the fashion of reaper 
blades and adapted in their form so as to carry out 
the cutting of the plants under water in the best man- 
ner The boat is rather narrow, and flat-bottomed, 
being much narrowed at the front and the rear. In 
the front is carried a paddle wheel, which is run by a 
gasoline motor, which 
drives the boat at a slow 


being swung upon the end of the lever, which is ob- 
served at the upper part, and this lever is pivoted in 
an upright. By means of the counterweight at the 
end of the lever, the entire frame can be raised and 
lowered, and this gives the adjustment of the cutting 
bars at any desired height in a convenient way. The 
gasoline motor is’ placed at the other end of the boat, 
and there is a belt transmission running to the rear 
end, which operates the pulley placed in the upper 
part of the cutting bar frame. This does not inter- 
fere with the raising or lowering of the frame, as will 
be noticed, seeing that the belting and pulleys can 
work at different angles. On the shaft of the pulley 
is a crank which drives a rod, and this last passes 
down along the frame to the lower part, where it con- 
nects with a rack and pinion movement. By means of 
the alternate up and down movement of the rod, and 
the rack and pinion at the lower part, the cutting 
blades are given the to and fro movement in the same 


way as is seen in the usual blades, and in this way a 
wide swath is cut under water, and at any desired 
height above the botiom. The paddle wheel is carried 
on a frame which is adjustable by means of bolis, so 
as to give the paddles any desired immersion, and the 
gasoline motor drives the wheel by gearing and chain 
device, using two separate countershafts for this pur 
pose so as to give the needed speed reduction, The 
gasoline motor is operated at the standard speed of 
500 revolutions per minute. When it is required to 
take the boat into shallow water or otherwise to pass 
over rocks or other obstacles, the cutting frame can 
be lifted entirely out of the water. In this case the 
cutting bars are folded up along each side of the frame 
so as to occupy but little space. In usual prectice 
the cutting is carried out at the rate of 1% miles an 
hour, and the cost of operating is estimated at $4.35 
per mile, comprising gasoline, oil, labor, together with 
depreciation and maintenance. For cutting one acre 
area, the cost is figured at 
$2.70. 





speed, Its total length is 
about 20 feet. 

The cutting bars are 
mounted at the lower end 
of a vertical frame, which 
is held at the rear end of 
the boat. and these extend 
transversely across the 
bottom of the frame so as 
to lie at a point near the 
bottom of the water course 
or pond and to cut off the 
plants as the boat ad- 
vances Such bars are 
made in different lengths 
and also at different curva- 
tures so as to be adapted 
for flat bettoms or for beds 
of streams of different 
forms and sizes. The bars 
are usually from 6 to 12 
feet in length, and are de- 
signed to cut off a consid- 
erable area at a time. This 
gives the present system 
a great advantage in be- 
ing able to cover a large 
surface within a short 
time and at a compara- 
tively small cost. As will 
be observed in our engrav- 
ing, the frame, which is 
made up of two vertical 

















The Amiot system is 
meeting with great su 
cess in Europe, and it is 
now in use on the artifi 
cial lakes of the demain of 
the Institute of France, at 
Chantilly, and also on the 
domain of TLaeken, be- 
longing to the King of Bel- 
gium It is also used on 
a number of canals and 
rivers in France 
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According to the Flee 
trical Review and Western 
Electrician, the Park 
Building at Pittsburg, Pa., 
which is 15 stories high 
and contains 49 offices, 
was recentiy lighted by 
carbon-filament lamps and 
had its interior decora- 
tions painted a deep sea 
green color. it is now 
lighted by tungsten lamps, 
and has its interior paint 
ed a light buff color. Of 
replacing 3,919 carbon 
lamps (56-watt) by 780 
100-watt and 200 25-watt 
tungsten lamps, and 21, 
840 watts in 16 and 32 
candle-power carbon lamps 








angle irons braced in the 
Proper way, is suspended 
at the end of the boat, and 
it hangs in a free position, 


The upper view shows :eaper boat in operation. 


transmission gearing. 
A REAPER BOAT, 


The lower picture is a pian view showing 


in the corridors and lifts 
by 8,400 watts in 40-watt 
and other tungsten lamps, 
149.4 kilowatts is saved. 
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THE ELEVATOR INSTALLATION OF THE METROPOLITAN 
LIFE TOWER 


RY HERBERT T WADI 


In the newly-completed Metropolitan Life Insurance 


tower is to be found an example of an installation 


which serves the purpose of lifting cars to an alti 


tude greater than that attained in any building yet 
constructed judged independently of its height, 
the Installation is a model of modern elevator engl- 
neering Furthermore, it is significant of the success- 
ful development of a comparatively recent type of ele 


vator machine which has been tested in actual use 
and found to answer the requirements of service as 
well as the requirements of mere height. Great as 
the lift is, the designers claim that it is possible to 
ro even higher and that elevators can be installed 


ir any skyscraper which the ambitious architect may 








yet essay As a result of this engineering achieve 
ment there is ne difficulty in renting offices far above 
the city’s noise and dust. No more time is consumed 
in reaching the 44th story of the Metropolitan tower 
than the i2th. floor of older buildings 

For the Metrepolitan Life tower, the type of ele- 
vator selected is the Otis traction overhead machine 
in which the motor and driving sheaves are situated 
directly above the hatchway High up in the apex 
of this white marble campanile are to be found power 


fu! electric motors, whose installation at this eleva 


tion taxed the ingenuity of the architect and engi 
neer They are without doubt the highest motors 
working in any building 

The problem of high rise in a tower building is 
one that can be solved by but few types of elevators 


A height of 400 feet marks the limits of the plunger 
and other hydraulic machines In many forms of 


electrical elevators the weight of heavy moving cables 


or other part and the exact regulation of the car 
or load, are difficult if not impossible of attainment 
vhen certain heights are exceeded In the Otis sys 


tem illustrated we have a simple machine that has 
heen found to work with ease, safety, and reliability 
A motor is mounted at the top of a shaft or hoistway 
The armature shaft carries between its two bearings a 
driving sheave, around which the six cables suspend 
ing the car are passed. One end of the cables extends 
to the ear; the other to the counterweight, which 
moves up and down in guide rails at the side of the 
shaft, and is equivalent to the weight of the car and 
its average load Directly below the driving sheave 
is fitted an idler sheave, around which the support 
ing cables are laid © that it passes again around 
the driving sheave with which it is in contact for 
two half-turns When the current flows through 
the motor, the armature rotates and moves the car 
up or down as desired When the current is cut off, 
powerful automatic shoe brakes are applied to hold 
the driving sheave. A compensating cable, in older 
inetaliations a chain, is connected with the bottom 
of the car, extends to the bottom of the shaft, passes 
around sheaves or pulleys, and then extends to the 
counterweight its object is to compensate for the 
weight of the supporting cables, whether the car is 
at the top or the bottom of the shaft In other words, 
the system is very nearly in equilibrium; and the 
function of the motor is merely to move it with such 
additional load as is supplied by the passengers in 
the cars. When the Metropolitan installation was eon- 
sidered by a board of elevator engineers, it was re- 
alized that this system was the only one that would 
meet the conditions demanded in an office building 
of extreme height The thorough tests which the 
machines bave received since their completion has 
justified the engineers in their selection 

The Tower installation, which is quite independent 
of the elevator systems serving other parts of the 
huge Metropolitan Building, consists of six express 
elevators, which make no stops between the street and 
the 10th floor rhe ars are arranged in the center 
of the tower in two banks or rows of three each, five 
of the six running from the Ist to the 41st floor, or 


a rise of 524 feet 1114 finches The middle car on the 
east bank run fron aasement to the 4ist floor, 
while the middie car in the west bank runs from the 


basement to the highest landing in the tower on the 
44th floor, a distance of 586 feet 514 inches. With a 
live load of 2,500 pounds, or about 16 passengers, the 
ears cah make a speed of 600 feet per minute without 
stops, which is the maximum permitted by the present 
New York Building Department regulations Thus 
the journey to the top floor consumes but a few sec- 
onds under a minute, which is recognized as about the 
limit demanded by office building renting conditions 
The actual onsumption of time by the passenger 


does not place the tower building at any disadvantage 


over lower buildin where slower speeds and fre- 
quent stops may require the same expenditure of time 
In this connection it may be remarked that the trac- 
tion machine illustrated in aceelerate from a stop 
to full speed in from tv t ree seconds smoothly 
ard evenly, so il 1 | no un 
pleasant sensatior 

Kach elevator is expected t t ind down 
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daily a total distance of 20 to 25 miles. The interest 
of the engineer naturally centers in the motors, which 
have been installed at the top of the tower under 
most extraordinary conditions; for as the view of the 
tower shows, the tapering top affords little space for 
heavy machinery. 

Elevator installation was not a final feature of the 
construction of the tower, but an ever-present condi- 
tion. As fast as the structural workers completed the 
framework, the rails for the cars were set in place, 
and a temporary elevator was rigged to send up the 
materials of construction. As the material for the five 
machines for the elevators running to the 41st floor 
could be carried up by the high-rise elevator, their 
erection was not so difficult a matter. When it be- 
came necessary to raise the machine for elevator No. 2 
up to the 45th story, a serious problem was presented. 
Eventually, the task was accomplished, and the huge 
castings and armature were sent up to a point where 
they could be set in place by an ordinary tackle. 
These machines weigh 21,000 pounds each in the case 
of four, and 23,000 pounds each for two elevators 
where devices are employed to enable extra heavy 
loads, such as safes, to be raised The magnet con- 
trollers weigh 2,000 and 2,200 pounds respectively for 
It is here that the 
operation of the switches governing the motors cen- 
ters, which switches are under the control of the car 


the two classes of machines 


operator 

The motors are rated at 40 horse-power and use 
115 volts direct current. They run at a speed of from 
35 to 58 revolutions per minute, and the peripheral 
velocity of tre driving sheave on the armature shaft 
gives the speed of the car. The limited space in a 
high tower presents problems quite different from 
those of a large building, such as that of the Hudson 
Terminal, where the traction machines can be 
arranged in orderly rank. In the tower one machine 
may have to be placed above the other, or at an angle 
perhaps, while the controllers and other auxiliaries 
must be fitted in wherever a place offers. Conse- 
quently, the machinery room of the tower has a be- 
wildering appearance. Every inch of space is util- 
ized. Despite crowded quarters, there is the utmost 
order 

Around the driving sheaves pass the lifting and 
counterweight cables, six in number for each ma- 
chine. They are % of an inch in diameter, and each 
cable has a breaking strength of 20,000 pounds. The 
length of the several cables for the various cars varies 
from 575 to 626 feet for the high-rise car. Another 
important cable is that passing through the car to the 
centrifugal speed governor at the top of the hatchway. 
These are \-inch cables, and they vary in length from 
1,144 to 1,274 feet. Their function is to transmit the 
motion of the car to the centrifugal governor, which 
in case of excess speed not only cuts off the power, 
but causes the safety device of the car to come into 
play and lock it firmly to the rails. The cars, which 
vary from 5’ feet 4 inches by 6 feet 4 inches to 5 feet 
4 inches by 8 feet, weigh about 4,000 to 4,500 pounds 
each. The counterweight is slightly heavier than the 
empty car, so that the car is assumed to carry an aver- 
age load. 

In the more recent Otis traction elevators, the 
clanking chain used to compensate the weight of 
hoisting and counterweight cables has been supplanted 
by a special flat wire rope, which is 3% inches wide 
and 4 of an inch thick, one end being attached to 
the bottom of the car and the other to the bottom of 
the counterweight. This cable passes over flat flanged 
sheaves, arranged in a channel-iron frame at the bot- 
tom of the shaft, which frame is carried in such a 
way that the sheaves are free to move up and down 

the hoisting ropes stretch or contract. Two of these 
compensating cables are attached to each elevator, 
their length varying from 578 to 630 feet. 

Safety no less than speed is insured for these ex- 
press elevators. Thus the speed governor already re- 
ferred to serves to actuate a wedge-clamp device on 
the car, and to limit the speed electrically to 700 feet 
per minute. If a speed of 800 feet per minute is 
reached, the wedge-clamp safety device works at once, 
and the car is clamped to the rails. Furthermore, 
each car has an emergency brake which enables the 
operator to shut off the power and clamp the car to 
the rails independently of the speed governor. At the 
top of the shaft, safety retarding devices check the 
speed of either car or counterweight in case the ordi- 
nary limit of travel is exceeded. 

Both cars and counterweights land on patented oil 
buffers at the bottom of the shaft, which buffers are 
arranged so as to stop the cars when running at, full 
speed, that is, under 800 feet per minute, and these 
have been found to work by actual test most effect- 
ively and satisfactorily. 


- erm 
The Suez Canal is quite a different affair to-day 
from what it was when it was opened in 1869. Mr. 


Vice-Consul Dunlop gives some interesting details of 
how the cana] has been developed to meet the require- 
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ments of modern shipping. The entire length Of the 
canal is 100 British statute miles. The navigable di- 
mensions are practically double what they were in 
1869, the superficial area having been increased from 
about 380 to 690 square yards in the ordinary channel 
and to 880 square yards in the numerous gares or cross- 
ing places, the dredging having been so carried out 
as to exceed the limits originally decided upon. From 
1898 to 1904, owing te the increased dimensions of 
ships, larger gares were begun, some 20 in number, 
at intervals of three miles, each gare having an effec- 
tual length of 820 yards, with approaches of 328 yards 
at either end. At each gare the bottom width of the 
canal is 50 yards, the width at the water level being 
over 100 yards, while the depth of the gare itself is 
31 feet. At the same time the depth of the channel 
was increased, so that on January Ist, 1902, a draft 
of 26 feet 3 inches was allowed instead of 25 feet 7 
inches. On January Ist, 1906, the draft for ships was 
again increased to 27 feet, and on January Ist, 1908, 
to 28 feet. The work of deepening the channel is 
steadily proceeding, with the intention of arriving at 
a uniform depth throughout. 
———————-(s-o>-oe_______————_ 


An Ingenious Way of Examining the Contents of the 
Duodenum, 

The lay mind is apt to consider the advances made 
in surgery in the last decade of more importance than 
those in modern medicinal practice. That this pepu- 
lar impression is erroneous is proved by the many 
devices which have of late years been put to success- 
ful tests to enable a physician to examine with the 
greatest accuracy the workings of inner organs and 
to restore them to their normal condition without 
resorting to the surgeon’s knife. Notable forward 
strides in this direction have been made in the study 
of the digestive organs of the human body, such as 
examination of the stomach and its contents by the 
use of a bucket firmly held at the end of a fine cable 
and let down into the stomach, to fill and be hauled 
up again for examination by chemical reaction tests, 
to determine whether the stomach digests normally 
or abnormally, and thus to enable the physician to 
diagnose correctly the defects or diseases of the di- 
gestive organ. 

From the New York Medical Journal we learn that 
Dr. Max Einhorn, professor of medicine at the New 
York Post-Graduate Medical School, has suéceeded in 
obtaining samples of the chyme contained in the 
duodenum by the use of a very simple apparatus 
called the “digestive juice aspirator,” a portion of 


which instrument is introduced into the duodenum 


by way of the esophagus and stomach without the 
slightest discomfort to the patient 

It is well known that primary digestion takes place 
in the stomach, but the most important digestive 
action takes place in the duodenum, that is, the part 
into which the stomach discharges by way of the 
pylorus, and which also receives the very important 
secretions from the liver (bile) and the pancreas. 

For the purpose mentioned, Dr. Einhorn uses a 
thin flexible tube terminating in a small metallic 
perforated capsule, which is swallowed by the patient 
and passes into the stomach, dragging the flexible 
tube along in its descent, the tube being sufficiently 
long to extend a distance out of the patient’s mouth. 

The capsule in the stomach is acted on by the 
movement of the stomach wall, as in the case of food. 
In the course of about an hour it passes by way of 
the pylorus into the duodenum, and even as far down 
as the beginning of the small intestine. The outer 
end of the tube is then connected with a small hand 
suction pump, the piston of which is gradually with- 
drawn, so that the duodenal contents are drawn into 
the perforated capsule and up through the tube into 
the glass barrel of the pump, which latter is now dis- 
connected from the tube and its contents emptied 
into a vial for examination. The tube and the cap- 
sule attached thereto are then withdrawn. 

The immense importance of being able to obtain 
the chyme directly from the duodenum, especially the 
lower part therecf, is apparent, as the physician by 
the subsequent tests made of the chyme obtained, can 
diagnose accurately and readily determine the proper 
or improper functioning of the duodenum. The same 
instrument can, of course, also be used in the stomach, 
to obtain samples of gastric secretions, during the en- 
tire period of stomach digestion, from beginning to 
end. 

The successful use of the simple device described 
has led Dr. Einhorn to its reverse use, that is, in- 
troducing food or medicine directly into the duo- 
denum without first passing it into the stomach in 
the ordinary way of swallowing the food or medicine. 
In this case, the food or medicine in liquid form is 
filled into the barrel of the pump and after the in- 
troduction of the perforated capsule into the duodenum, 
as above described, the pump is attached to the outer 
end of the tube, and the pump is actuated by hand to 
force the food or medicine throurh the tube and ner 


forated capsule directly into the duodenum. This treat- 
ment has been successfully used in several cases. 
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Correspondence. 
WEIGHT DISPOSITION IN AEROPLANES. 
To the Editor of the SctentTiriIc AMERICAN: 

I was much interested to read the letter of C. EB. 
McCluer of Norfolk, Va., in your issue’ of April 9th 
concerning monoplanes, and the disposition of weight 
below the level of the supporting planes. 

In a letter I wrote to the Wright Brothers at the 
time of the unfortunate accident, in which a valued 
officer of the United States army lost his life, I advo- 


cated the very principle set forth by Mr. McCluer, and 
confidently believe still that the adoption of that 
method will preclude the possibility of the recurrence 
of such accidents. 

In the letter referred to are sketches illustrating the 
idea, and showing the same in comparison with a bird 
in the act of flight. The whole thing was submitted 
without any mercenary motive, and was simply for 
the reason already stated. 

As a mere student of aviation I submit the foregoing 
in the hope that you will publish the same, as it may 
lead to experimentation. Ropert W. MATTHEWS. 

Lock Haven, Pa. 


apt 
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WEIGHT DISPOSITION IN AEROPLANES. 
To the Editor of the Sctentiric AMERICAN: 

Mr. McCluer’s letter in the issue of April 9th ex- 
emplifies an error only too common among people who 
take an interest in aeroplanes. Placing the center 
of gravity low in an aeroplane introduces many objec- 
tionable features, which more than outweigh its advan- 
tages. Far from having a stabilizing effect, the low 
center of gravity makes the machine more unstable 
than ever, and calls for great skill on the part, of the 
aviator to maintain an upright position. 

This is due to the pendulum effect of the suspended 
weight. When the propeller attempts to accelerate 
the machine by increasing its forward thrust, it is 
resisted by the inertia due to the machine’s weight; 
and if the center of gravity is below the center of the 
propeller, the machine will tip forward. 

Likewise on a turn, the suspended weight tends to 
swing out in a larger circle than center of the sup- 
porting surface, where the resistance is concentrated, 
and so tends to depress the inner wing; just the con- 
trary of what Mr. McCluer assumes would take place. 
This disturbing tendency is in addition to the depres- 
sion of the inner wing due to its slower speed. 

Mr. McCluer’s analogies to natural forms have much 
that is good in them, and like him I favor the mono- 
plane; but 1 believe that soaring birds will be found, 
on closer observation, to keep their weight well up on 
their wings. The only safe principle for an aero- 
plane is to have the centers of gravity, thrust, and 
support as nearly as possible coincident. 

New York. G. H. GopLey. 
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THE “KINKS” IN THE NEGRO’S HAIR. 
To the Editor of the Screntiric AMERICAN: 

The texture of the hair is one of the physical varia- 
tions, differentiating the negro from the Anglo-Saxon, 
Celt, or Teutonic races. But what causes the “kink” 
in the hair of the negro? For centuries and centuries 
the ancestors of the United States negro have lived in 
the dense forest and heat of the torrid zones of Africa, 
the atmosphere of which has been surcharged with 
sodium, calcium, magnesium, sulphureted hydrogen, 
ammonia, iron, and other chemical substances. Be- 
sides these and other known metals, the atmosphere 
has in it various gases, which it holds in suspension. 
In the presence of these atmospheric solid and gase- 
ous substances coupled with a constant very “humid 
condition” of the atmosphere, we have the unpro- 
tected scalp of the indigenous native, with the power- 
ful actinic rays and heat of the tropical sun acting 
directly upon the head of the “Homo Africanus,” 
both as an irritant and a trauma. This excites a 
condition known to the pathologist as an inflamma- 
tion. With this condition of inflammation of the skin 
of the head, there follows a congestion and prolifera- 
tion of the blood vessels of the skin of the scalp with 
the following result: The sudoriferous and sebaceous 
glands together with their excretory ducts become 
hypertrophied. This makes the entire dermis and epi- 
dermis thickened and indurated, as the glands of the 
skin pour their contents out upon the surface of the 
skin, to go through the process known to chemists as 
oxidation, which produces heat. According to the well- 
known principle, cold contracts but heat expands, 
there occurs an alternate contraction and dilatation of 
the longitudinal and transverse bands of connective 
tissue and the thin muscle fibers that connect the 
papilla, in which the shaft of the hair is growing. 
This alternate contraction and dilatation of the muscle 
arrestor pili acts as a sort of a “guy-rope,” pulling the 





hair follicles and shaft first in one direction and then 
in another, with the following result: The hair as 
it grows from the root to the epidermis, becomes 
curved or oval shaped. The shaft of the hair, as it 


basses through this curved course, takes on an oval 
shape, which becomes or is known as the “kink.” 
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The heat generated by action of the integuments of 
the skin in the presence of the atmosphere tends to 
harden the outer sheath of the hair, and gives to it 
its permanent character. 

In the temperate zone of the United States, where 
the humidity of the atmosphere is not so dense, with 
our abundance of sunlight, where the atmosphere is 
not so heavily impregnated with metallic corpuscles 
and gaseous substances, and where the Afro-Ameri- 
can’s head and scalp are protected by the ordinary head- 
gear, removed also from beneath the direct rays of 
the torrid, tropical sun, the etiological factors which 
have been operating for ages and ages to make the 
Afro-American’s hair encomic will, in time, make his 
hair enthycomic. The modern science of anthropol- 
ogy no longer teaches that “Homo Europeaus” is of an 
“Indo-European” origin, but Sergi makes the affirma- 
tion that “Homo Caucasicus” is of a Mediterranean 
origin. Ripley (see “Races of Europe,” p. 175.) “The 
Mediterranean population are an offshoot and develop- 
ment from the African negro” (See Darwin’s “Descent 
of Man,” p. 171.) The probable and acceptable hy- 
pothesis is stated by Arthur M. Marshall in his bio- 
logical lectures, 1894, p. 24, who says: “The white 
races of Europe had their geographical genesis in 
Africa and spread thence in paleolithic and neolithic 
times over the whole of Europe. The white races of 
Europe and America are therefore of a negro origin, 
and the same causes and elements of nature that have 
depigmentized the skin and straightened the hair of 
“Homo Caucasicus” will, in time, produce the same 
results in the Afro-American’s skin and its append- 
ages. J. M. Boppy. 

St. Paul, Minn. 

HALLEY’S COMET.—A MODEI. OF ITS ORBIT, 
BY JAMES K, LYNCH, GRORGETOWN COLLEGE, 

For the large number of people now interested in 
the famous Halley’s comet who have found difficulty 
in obtaining an intelligent idea of its motion in space, 
its apparent motion in the sky, and the times of its 
visibility, a cardboard relief model, like that of which 
a photograph is herewith reproduced, will be of great 
assistance. And even those who already understand 
the phenomena from the study of plane diagrams may 
obtain a much clearer idea of them from the model, 
because it is much more concrete, and represents the 
sun and the orbits of the comet and the earth as they 
really exist in space, and not ag they are often shown 
by being projected on the same plane. 

In order that the readers of the Screntiric AMERI- 
can may easily construct such a model for themselves, 
patterns or diagrams are printed on the accompany- 
ing loose-leaf supplement, which when pasted on card- 
board, cut out, and properly fitted together will make 
an excellent model. 

After telling how to construct the model, some de- 
scription will be given explaining how the astronomi- 
cal phenomena may be studied from it. 

Having first pasted the loose-leaf on a sheet of card- 
board, about 10-ply, cut out the three diagrams along 
the dotted lines. Also cut a narrow slot through the 
planes of both the comet’s and earth’s orbits at the 
places marked. Then insert the planes into each other 
as far as the slots will allow, keeping the earth’s orbit 
below that of the comet on the right, but above it on 
the left. 

If the two planes are correctly fitted together, they 
will now produce the general effect shown in the pho- 
tograph. But besides having the model rigid, the two 
planes must be given the necessary inclination to each 
other of approximately 18 degrees. 

Fasten the two planes together by pasting two small 
muslin hinges in the angle between them, one on each 
side of the sun, keeping the slots in line. Then bend- 
ing over the flaps of the triangle along the two lines 
marked on it, paste it as a wedge between the plane 
of the earth’s orbit above and the comet’s below. This 
completes the model. 

The reader will observe that the comet’s position is 
indicated at intervals of ten days before and after 
perihelion as it travels in its orbit in the direction of 
the arrows. The earth’s position as it yearly moves 
about the sun in the opposite direction is also shown 
for the same days. The printed side of the model 
faces north. 

Examining the comet’s path in space, we see that 
it cuts through the plane of the ecliptic at the ascend- 
ing node, symbol @, in January. On April 19th it 
was at perihelion. On May 18th-19th it cuts through 
the plane of the ecliptic at the descending node. 

During the early part of the year, the comet and the 
earth moved on roughly parallel lines, Hence the 
comet grew brighter only by a change in its intrinsic 
brilliancy. Now however the orbits are rounding in 
toward each other, and the comet will be more con- 
spicuous because it is approaching the earth. 

The tail is always directed away from the sun. 
Hence in March it was much foreshortened for us. 
Now it is becoming more nearly perpendicular to the 
line of sight, and will soon be seen more in its full 
length, 
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The time of visibility of the comet will depend on 
whether it is to the left or right of the sun as seen 
from the earth. To transfer correctly to the sky left 
and right on the model we should imagine the sun 
on the meridian at noon with the comet to the jeft or 
right. Taking the way that common observation 
shows the sun to move across the sky from east to 
west, on account of the earth’s daily rotation, it is 
easy to see that any body that is to the left of the 
sun at noon will rise and set later than the sun, and 
anything to the right at noon will rise and set earlier 
than the sun. 

Hence before March 25th the comet, being to the 
left of the sun, rose in daylight but set after the sun 
and was visible in the evening. At present it is to 
the right of the sun and rises before it in the morn- 
ing, increasing its distance until May 8th, when it 
reaches its greatest western elongation. It then ap 
proaches the sun, and comes into inferior conjunction 
on May 18th-19th. 

As the three celestial bodies are also in the same 
plane on this date, the circumstance makes it possible 
for us to go through the comet's tail if it is long 
enough to reach us. What we shall see on that night 
it is not the purpose of the present article to con- 
sider, but it may be said that as the moon is then 
approaching full, a fact which has been somewhat 
overlooked, we may not see anything at all. 

The comet and the earth are fourteen million miles 
distant May 18th-19th, but their closest approach oc- 
curs a day later, when they are thirteen million miles 
apart The closest approach of the orbits is at a 
point a little below to the left, where the comet's 
orbit is six and one-half million miles below the 
earth’s. On diagrams where both orbits are projected 
on one plane they apparently intersect at this point. 
Hence some people have imagined a possible collision 


. here, but the orbits never intersect, as the model 


shows. 

On and after May 20th, as the comet is to the left 
of the sun in the model, it will again be visible in 
the western sky, being seen as soon as it is dark 
enough, and setting about two hours after sunset, 
which time will gradually increase to four hours by 
the end of May. But as the two bodies are then re- 
ceding in almost opposite directions, and the tail is 
turning more and more away from us, the glory of 
Halley’s comet will soon be lost to us for three-quar- 
ters of a century. 
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The Current Supplement, 


The new 60-inch reflecting telescope of the Mount 
Wilson Solar Observatory has been in operation for 
about one year. A description of this wonderful in- 
strument, and the work which it does, is presented 
in the current SuprLement, No. 1791, by E. A. Fath, 
Sven Hedin’s big “Trans-Himalaya” is reviewed. Hal- 
ley was not only the first to predict the return of a 
comet, but also to devise a method of determining 
the age of the ocean from chemical denudation. George 
F. Becker comments on his work. The ancient deci 
mal bead frame is still in actual use, side by side with 
the very latest adding and listing machines. This 
ancient bead frame, the Chinese abacus and its Japan- 
ese twin brother, are described by Mr. Daniel Arthur. 
Dr. Jean Charcot presents the results of his Antare- 
tic expedition. Henry A. Wise Wood contributes an 
excellent paper on “Modern Stereotypy and the Me- 
chanics of the Newspaper.” “Substitutes for Rubber” 
is the title of an article which must undoubtedly at 
tract attention because of the present rubber boom. 
Under the title “Mechanical Oddities” some curious in- 
ventions are described. The design of aeroplane mo- 
tors is discussed. A. Melin suggests an improvement 
in aeroplanes. A box with a secret opening is de- 
scribed and illustrated. 
+ © 
Patents Granted. 





Mereury Are 

After six years’ contest, Mr. Peter Cooper Hewitt 
has been awarded patents for his mercury vapor elec- 
tric lamp. The patents have been in interference 
almost since the date when they were first applied for 
in 1901. Mr. Hewitt’s chief opponent was the General 
Electric Company. 

Ne To RE Ne 

In accordance with the recent decision affecting the 
classification of articles under the Tariff Act of 1909, 
the United States Treasury Department has instructed 
customs officers to admit free of duty all miners’ 
safety lamps, whether electric or designed for using 
oils or other illuminating materials, with or without 
glass chimneys, and whether imported as an entirety 
or in separate parts, together with any apparatus for 
locking or unlocking such safety lamps, for tpsting or 
detecting flaws in these lamps, or for cleaning them 
of dust particles, etc., together with all miners’ rescue 
appliances and parts thereof, such as helmets, special 
tubing of valves, special oxygen cylinders, refilling 
oxygen pumps, and all other essential parts of the 
complete outfit, whether imported as entireties or in 
separate parts. 
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rhe motor-boat races at Monaco and Monte Carlo 
this year were noteworthy on acceunt of the extremely 
high speed which was attained, according to the cable 
dispatche here were a score or more of boats in 


the races, which were favored with excellent weather 
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THE MOTOR-BOAT RACES AT MONACG 


BY THE PARIS CORRESPONDENT OF THE 


SCIENTIFIC AMERICAN 


and a half astonished many of the spectators, and gree of accuracy is obtained, and as experience hag 
was an excellent testimonial to the design and con shown that in a long-distance race a boat will make 
struction of the Wolseley-Siddeley motors that drove less speed, if anything, than in a short speed trial, it 
her She was piloted by her owner, who steered seems certain that the “Ursula” has not shown much 
her with great steadiness. He took the turns with- more than 40 miles an hour so far. That she should 




















Three of the contestants making a turn in the “Championship of the Sea” race. 


that made possible the attainment of great speed, es- 
pecially in the long-distance events 

The first leng-distance race for the Championship of 
the Sea was held on Sunday, April 10th. Count de 
Pourtale’s “Cocorico” readily won this 200-kilometer 
(124.2-mile) race in 4 hours, 22 minutes, 352-5 sec- 
onds, at a speed of 28.31 miles per hour. Out of the 36 
competitors in this long-distance race for cruisers the 
“Tele-Mors,” “Calypso,” “Gregoire VIII.” and “Spagal- 
linari’ finished in the order given. 

rhe race was an exciting one, as several of the boats 
were quite evenly matched The Brasier-Despujols 
hydroplane, which was one of the novel craft that 
raced this ir, did very well and showed good speed 
in proportion to its horse-power. In the second great 
international race for the Coupe des Nations, which 
took place on April 12th, this boat was second, fin 
ishing but 7 minutes and 47 seconds behind the “Ur 


sula which completed the 100 kilometers (62.1 


miles} in | hour, 26 minutes, 59 2-5 seconds. The 
Brasier-Despujols averaged 39.1 miles an hour, against 
42.63 miles an hour of the “Ursula.” She was fitted 
with a Brasier 4-cylinder engine of 100 horse-power, 


while the Ursula had two 12-cylinder motors to 
taling 800 horse-power One of our photographs 
shows the twin screws of the “Ursula.” Her engines 
are arranged side by side, one on each side of the 
hull Another photograph shows the “Ursula” at 
full speed, while a third picture shows the Brasier 
Despujol The difference in the amount of spray 
thrown by these two boats is interesting: the former 


cuts through the water with very little disturbance 
while the latter skims over it with a good deal of 


splashing The great regularity ith which the “Ur 


sula” speeded around the course for nearly an hour 








Stern of the “ Ursula,” showing rudder and twin screws. 


out slowing down, and at each turn the boat would have averaged 42 miles an hour with the same power 
tip dangerously The “Ursula” showed herself to plant as heretofore is very creditable. 

be one of the fastest motor boats that have ever a 

been built; but in the mile and kilometer speed An Aeroplane Flight with Five Persons, and 
trials she did not make anything like the time that Cros» Country Flying in France, 

she is reported to have accomplished in the long- One of the most remarkable performances ever made 
distance races. In fact, the hydroplane beat her in with an aeroplane was that of Roger Sommer’s new 
the speed trials, owing to its ability to get under way biplane last week in France, when, piloted by its con- 
quicker. The times of the mile from a standing start structor, it carried him and four other persons in a 
and of the flying kilometer trials by the Brasier-Des- five-minute cross-country flight. On this occasion the 


pujols and the “Ursula” were as follows: 





aeroplane lifted some 750 pounds of dead weight, or 
probably a total weight of 1,800 pounds, with presuma- 


Miles bly a 50-horse-power motor. 

Mile. Kilometer. an Hour Another demonstration of the development of the 
Brasier-Despujols .... 2:20 = ..ccesece 25.71 heavier-than-air machine was given on April 18th by 
Brasier-Despujols .... vec 50 2-5 sec. 44.35 Louis Paulhan, who flew from Orleans to Arcis-sur- 
WONG gnawetcceveses 2:36 2-5 23.02 Aube (118 miles) in 3% hours on his Farman biplane. 
WE He cecateveees. + 55 2-5 sec 40.35 The next day he flew 43% miles farther across country 
in 1 hour and 10 minutes, reaching a height of 750 feet. 
The “Ursula” this year is fitted with the same two Henry Farman, on the 17th instant, also flew 40 miles 

12-cylinder Wolseley-Siddeley motors that were used across courtry with a passenger. 
last year. As her best speed then was about 37 These brilliant flights form an ocular demonstration 
miles per hour, it is fair to assume that the figures of the great advance recently made in dynamic flight, 


given in the cabled reports are not correct, 


that the distances around the course were 
supposed It is extremely doubtful if the 


or else and point the way to the practical utilization of the 


less than aeroplane for the transportation of individuals and 
Duke of of mail 


Westminster’s racer averaged more than this figure SS 
in the long races, especially since she made only 40.35 The Electrical World states that at a recent miners’ 


miles an hour in the flying kilometer speed trial. We convention in Indianapolis the opposition of mine 


understand that on account of the great 
the water where the races are held, there 


depth of workers to electric power, the introduction of which 
is often- they consider against their interests, was manifested 


times a shifting of the buoys owing to the inclining in a resolution declaring that the use of electricity in 


of the anchor lines, and that this causes a 


shorten- mines is hazardous, as the leakage from poorly insu- 


ing of the course The mile and kilometer tests lated wires has a tendency to ignite mine gases and 


are therefore the only cnes in which any 





great de- frequently causes explosions. 























‘This boat made 44.35 miles an hour in the flying kilometer speed trial, 


The Brasier-Despujols hydroplane at full speed. 








THE MOTOR-BOAT RACES AT MONACO, 


The Duke of Westminster’s “ Ursula” speeding in Monaco Bay. 


Besides winning the 62,1-mile Coupe des Nations race this 800 horse-power speed craft made 40,35 miles 





an hour 10 the flying kilometer test, 
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THE MANU FAG ORE OF CELLi Gee eo 


BY JACQUES BOYER 


Vore than sixty years ago chemists began the search it, caster oil was added to the mixture and, afterward, paper chopped or cut into strips—is immersed in nitri 
or substances of which imitations of horn, tortoise the naphtha was replaced by methyl alcohol. Parke- acid for a period ranging from fifteen minutes to two 
shell, and ivory could be made. One of the first ex- sine obtained a temporary success in England, but it hours, according to the character of the fibers and the 
perimenters, Dr. Pierson, of New Orleans, furnished was driven out of the market by the cheaper cellu- temperature of the bath. The cotton or paper, now 
a theoretical solution of the problem in 1848, by the loid, the manufacture of which was begun by the converted into nitrocellulose, is taken out, wrung and 
discovery of celluloid, a complex substance consist- Hyatt brothers, in Newark, New Jersey, in 1867. pressed to remove most of the adhering liquid, which 
ing chiefly of nitrocellulose and camphor, but no in- Other large celluloid factories were subsequently es- may or may not be returned to the nitrating bath 
dustrial application of celluloid was made until a tablished in America, France, England, and Germany. In either case, the strength of the bath is restored to 
much later date Celluloid is now made from a very pure form of its original value by the addition of concentrated 

In 1862 Parkes, of Birmingham, obtained a similar cellulose, usually obtained from cotton or unsized fil- nitric acid. 
substance, which he named “parkesine,” by mixing ter paper. The cellulose is converted into nitrocellu- The nitrocellulose is washed in water and ground in 
guncotton with wood naphtha. The hardness of parke- lose by methods which vary somewhat in different fac- a paper mill, in which a rotary movement is impressed 
sine limited its applications, and it was employed tories. Among the processes most commonly used is upon the mass as it is forced between a plate and two 
chiefly as an electrical insulator. In order to soften the following: The material—raw or spun cotton, or cylinders which rotate at a speed of 160 revolution 
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Drawing tubes of celluloid. Rolling sheets of celluloid. Catting out celluleid rod: 


THE MANUFACTURE OF CELLULOID, 











Scientific American 


nade has a central orifice, to which annular 


various dimensions can be adjusted, and 


t} 


he cylinder is heated by a circula 


f hot water The celluloid is introduced into 


inder and hydraulic pressure is applied by 

an tl cylinder above The celluloid, softened 

I 1ea is thus forced through the aperture in 

form of a tube, which the operator draws away 

nd cuts into convenient lengths by means of a clamp 
ttached to a cord passing over reversible pulleys. 

lo return to the bands of celluloid which have been 

f tl pressed blocks. In the drying chambers 

nds become warped. They are flattened in a 

1u lishing press which exerts a pressure of 

it 1,000 tons. The celluloid bands are piled alter- 

! t ts ol polished brass or nickel-plated 

hick plate of cast iron covered with cloth or 

t ng inserted after each four or five bands. These 

plates contain channels for the circulation of 

am or cold water While the pressure is applied 

the plates are first heated by steam to 180 or 190 deg 

F r a few minutes and are then cooled by cold 

Vher ‘ ands are taken from the press 


are found to have acquired the high polish of the 
heets of metal which were in contact with them 
Before describing the subsequent transformations of 
rods and tubes of celluloid, the method of 


veined, and marbled effects should 


the bands 


producing striped 
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band saws. A number of sheets are cut at one opera- 
tion, oiled paper being interposed between the sheets 
of celluloid to prevent the sawdust clogging the saw. 

Curving is effected by taking advantage of the plas- 
ticity which celluloid acquires on being gently heated, 
Celluloid hair pins, for example, are immersed in hot 
water, bent by hand on a metal form and then hard- 
ened by being plunged into cold water. 
tions must be performed with skill and care, as cellu- 
loid becomes white and opaque heated too 


These opera- 


when 
strongly 

Celluloid objects of the utmost variety of form are 
produced by molding, in which operation the softening 
influence of heat is again utilized. The object, approxi- 
mately shaped by other methods, is inserted between 
the two segments of a bronze mold, which are in con- 
When 
the celluloid has become sufficiently plastic, the plates 
are forced together, 


tact with the heated plates of a steam press. 


and the celluloid assumes the ex- 
act form of the mold, which it retains after cooling. 
Leaves, petals of flowers, and similar small thin ob- 
jects of celluloid are shaped by stamping with dies. 
The operation of blowing is performed on celluloid 
tubes as they are drawn from the press. A tube of 
suitable dimensions is placed in a heated mold com- 
posed of two or more segments and, when soft, is in- 
flated by a blast of high pressure steam which forces 
the celluloid into contact with every part of the mold, 
which is cooled before opening. In this way 
whisk broom covers and similar cup-shaped 
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lum assage through tl 
rushed he pu with h hand 
hrough a ) it reen 
I ns lirectl ! ing h 
het wee i 
pread on a ot which is turned up over it, forming 
mn rectangular cake 24 inches long, 20 inches wide, and 
about % inch t h In the factory of the Société li 
dustrielle 4d Celluloid these cake are piled alte 
natel ith dry t 1 sheet of tron being introduced 
af eacl I fifteen cakes, in order to 
facilitate handling The pile is then sub 
jected to a ydraul | ssure of about 250 
ton Afte 1 ft minutes of this violent 
compression, the now wet felts are replaced 
by di felts and the operation is repeated 
nt the nitrocelinlose is dry The com 
i ed ake ire now unwrapped and 
broken int fragments for lution If the 
camphor has been added before drying the 
broken sk t nply sprinkled with al 
cohol, but if dried nitrocellulose con- 
alr no can r it is moistened with a 
aolution of $0 parts by weight of camphor 
in 100 part of alcohol 
The solvent is allowed to act for 24 hour 


ard then the mas rolled between hollow 


iron cylinder from 12 to 26 inches in di 
ameter, which mak ) revolutions per min 
it and are cooled or heated, as desired 
by a circulation of cold water or steam il 
their interior: From { to 130 pounds of 
celluioid are jlied at a time, the rolling 
being continued from half an hour to sev 
eral hours Toward the end of the opera 


tion the eylinders are brought close to 


gether in order to produc i thin sheet of 


celluloid longer and wider than the press 
by which the sheet are converted into 
blocks The rolled sheets are trimmed to 


the exact ditime ions of the press, and th 


I 
trimmings go back to the rolling mill 











objects, as well as dolls, animal figures and 
other toys are made. The parts of celluloid 
boxes and other built-up objects are some- 
acetic 
Cheap 
boxes are varnished with a solution of cellu- 
loid in acetic acid, which 


times joined by means of acetone, 


acid or other solvents of celluloid. 
saves polishing 
with pumice stone, 

celluloid, 
aniline colors dissolved in alcohol are em- 


For decorating the surface of 
ployed. 
ep ee 


Air Resistance Experin 





“nts, 

A useful critical comparison of the work 
of Frank and Eiffel is presented by W. 
Schule in the Zeitschrift des 
that 
proportionate to the square of the velocity 


Vereines 
Deutsch Ing. The law resistance is 
has been verified by Frank for velocities up 
Eiffel from 15 to 
resistance is pro- 


to 6 m./sec., and by 

40 m./sec. The specific 
portional to the normal area, and this re- 
reach its maximum with 
(Eiffel). The results 
of Frank for right circular cylinders and 
cones of various angles are in contradiction 
to those of Eiffel. The error is considered 
to be on the side of Eiffel; and further, the 
latter 
plates 


sistance does not 


an area of 1 sq. m. 


from his 
requires 
The resistance of an 
inclined very quickly with 
the inclination of the plate up to 30 deg., 
and much more slowly thereafter. Frank’s 
coefficient for the surface friction of plates 
moving parallel to their length, viz., 0.00244, 


resistance deduced by the 
experiments with inclined 
substantial correction. 


plate increases 


shows that the resistance of such a plate is 
236 times less than that for the same plate 
moving along the normal. This coefficient 








In the Champigneul block press a strong 
iron b t ineh long, 26 inches wide and 
12 inet high filled with sheets of cellu 
loid, and the converted into a singlk 
block by. pre ng between two iron plates 
The top is fixed in position, whil 
th bottom plate is carried by a plunger 
which enters a cylinder below and is forced 
upward by hydraulic pressure A pressure 
of 250 tons is applied for a period varying 
from o t hour luring which the cellu 
loid is kept at temperature of from 158 to 


irculation of hot water 


double 


194 deg. F. b a 


plates and the 


walls of the box The mass is cooled by substituting 

id for hot at the pressure being continued du 
ng the cooling The top plate is then removed and 
t block f celluloid is forced out of the top of the 
box | again applying pressure from below 

The blocks are cut into bands or rods according to 
th vid be ised 
The bands are cut by a machine in hich a knif 
the edge of which is inclined 40 degrees to the hori 
zontal, is ferced downward by a screw In this way 
bands varying in thickness from 1/250 inch to 


inch can be obtained Celluloid is cut into rods or 


fibers by a machine in which the cutting tool has the 
vyiinder of diameter varying accord 


ing to the size of rod desired 


The celluloid. after it is cut up dried in cham 
bers where the temperature is never allowed to ex 
ceed 1183 dee. F. on account of the danger of explo 

o! Th tin required for desiccation varies 
greatly 1 the ick of tl bands or rods. Bands 
thinner thar 1 0 inch ad in a few hour while 

rit h ‘ gh ik knife han 
i} for x 1in in the drying cham 
tye shou ix n 

Tube 
‘ nder I l 

; r + 


= 


lattening celluloid bands that have warped in drying. 


THE MANUFACTURE OF CELLULOID. 


be noted For this two blocks of celluloid of 


purpose 
different colors are made separately in the block press 
100 inch thick. A pile of 
these bands, arranged in alternating colors, is sliced 
The fine strips of cellu- 


ind cut into bands about 1 


with a powerful paper knife 
loid of two colors resulting from this operation are 
arranged irregularly in the block press 
block of striped, veined, 


regularly or 


ind converted into a solid 


marbled or “watered” appearance. 
From the bands, rods and tubes of plain and varie- 
objects of every form and character, 
appearance of ivory, tortoise shell, ma- 
jade, mala- 


are made by various opera- 


gated cellulose 
resenting the 


hogany and other woods, coral, amber, 


1 


chite, silken fabrics, et 


tions, of which the most important are shaping, cut- 


ting out, molding, curving, blowing, varnishing and 


decorating 


Celluloid, like vood, horn and ivory, is usually 
shaped by hand, with the chisel, drawing keife, rasp, 
et Celluloid hair pins are pointed on the emery 
wheel. Shaping is done also on the lathe in the fac- 


tory of the Société Industrielle du Celluloid. The cut- 


ting out is done preferably by machine, with punches, 
ireular and band saws, and cutting wheels with 
raight and fluted edges A wheel of special form is 


‘loved to cut out pairs of interlocking combs, which 


nished on lathes and molding and other machines 


Fiat objects with curved contours are cut out with 


celluloid crystals are not 


agrees well with the resistance coefficient of 
vapors and gases in motion through tubes. 
In the region from 10 deg. to 0 deg. plate 
inclination, the surface friction is of prime 
influence on the specific resistance. Em- 
ploying Frank’s law of friction along with Eiffei’s re- 
sults for plates inclined at 20 deg. to 30 deg., the air- 
resistance may be found for the region of most im- 
portance in flying technique, viz., between 0 deg. and 
15 deg., at 5 deg. inclination, the resistance R, referred 


to the unit of surface projection, passes through a 
minimum value (k min.=0.1 in the formula R—=k 
area < air density x velocity*/g). Air-resistance 


is composed of three parts—the acceleration resist- 
friction, external and internal. External 
friction only becomes of importance for angles of 15 
deg. inclination and less. The direction of the result- 
ant thrust on a plane surface only begins to deviate 
from the normal for plate inclinations of 5 deg. and 
less; for 5 deg. the deviation is 4 deg. from the nor- 
mal, and for 1 deg. it is 24 deg. The ratio of upthrust 
to moving force for an inclined plate in motion is 
greatest for an inclination of 5 deg., and the absolute 
upthrust reaches a maximum for the angle for 32 deg. 


ance, and 


SO ee 
Celluloid watch crystals have appeared, and are 
break .like those of glass. The 
favored by dealers in the 
placed on cheap 
timepieces Of late the German manufacturers have 





guaranteed not to 


higher grades of watches, but are 


been employing these crystals. They cost a little 
more than glass, but are liked because of their 
durability. 
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TELESCOPE LENSES AND HOW TO TEST THEM. 
BY PROF, 8 A. MITCHELL, COLUMBIA UNIVERSITY. 

The arrival of Halley’s comet and the interesting 
changes in its appearance noticed by the keen-eyed 
astronomer using a powerful telescope have naturally 
caused the uninitiated to inquire into the use of these 
glasses, and to much their eyes could 
see if a telescope were put at their disposal. Certain 








wonder how 
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Fig. 1.—FOCUS OF A LENS. 

it is that the first look through a large telescope 
would be disappointing, for nothing appears as big or 
as magnified as expected. The beginner is apt to be- 
lieve that he could see the whole moon at once and 
as if only a few miles away, but is amazed to find he 
can see only a small portion of it and that shimmer- 
ing and dancing in a purple haze. He may admire 
the beauty of the color not knowing that this is caused 
by an imperfection of the telescope which cannot, un- 
fortunately, be got rid of. Indeed, the moon presents 
a prettier picture in a three- or four-inch telescope 
than it does in anything bigger. It is in the hope of 
explaining the simple things about a telescope that 
this article is written. 

It is sometimes thought that a telescope is power- 
ful because the light through a large 
number of lenses placed at intervals down the tube. 
This idea, like many another popular one, is entirely 
erroneous. The telescope gets its power mainly from 
the objective which causes the rays of light coming 
from the object under observation to converge, and if 


rays of pass 


not intercepted form an image. 

The action of a lens is easily understood. 
If parallel rays of light fall on the lens in the same 
will (Fig. 1) 
eonverge to a point F, called the principal focus; and 
similarly, rays from F will emerge as a parallel beam. 
F may be on either side of the lens, and it is imma- 


simple 


direction as the axis of the lens they 











Fig. 2.—FORMATION OF AN INVERTED IMAGF, 


terial in which direction, the light goes through. The 
distance from F to the lens is the focal length. Next, 
if we have a parallel. beam not in the direction of the 
axis (Fig. 2). It will likewise converge to a point, dif- 
ferent from F. If we neglect the thickness of the 
lens, a ray through the center of the lens C will pass 
through undeviated; a ray fa through f the focus will 
emerge parallel to the axis. Rays from the north of 
the moon, N, will be brought to a focus at n, and from 
the south edge of the moon, S, to the point s. Hence 
the lens forms a real image at the focus, so that if we 
placed there a ground-glass or a photographic plate we 
would obtain a picture of the moon. This image is 
inverted 

Three different ways of using the convergent pencil 
of rays from the object glass give three different kinds 
of telescopes. If the rays before they came to a focus 
fail upon a double concave lens we have the Galilean 
telescope, a principle which exists in the modern opera 
glass. This gives an erect image. If the image at the 
focus is examined with a double convex lens, a “mag- 
nifying glass,’ we have the astronomical telescope, 
first invented by Kepler. This gives an inverted im- 
age. If the image is examined by three double con- 
vex lenses, a compound microscope which again in- 
verts the images, there results the terrestrial tele- 
Scope, and objects are seen erect. 

In the century following Galileo, telescopes were 
Made of enormous length, frequently being over one 
hundred feet long, and one was made with a focal 
length as great as 600 feet. The older opticians had 
found that if they attempted to increase the size of 
the objective, it was necessary to still more increase 
the focal length im order to obtain a clear field. The 


‘others words make a flat field. 
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reasons are plain: rays falling on the middle of a sim- 
ple lens are brought to a focus at a different point 
from those falling on the edge of the lens, as is 
shown in Fig. 3. The distance from F to @ gives 
the amount of the “spherical aberration.” Even more 
trouble was caused by the “chromatic aberration;” the 








Fig. 3.—-SPHERICAL ABERRATION. 


star images had a great amount of color surrounding 
them. A lens may be regarded as a round prism. 
Since a prism not only deviates light but breaks it 
up into the spectrum colors, a simple lens will act 
as is shown in Fig. 4; the violet light is most re- 
fracted and is brought to a focus at v, the less re- 
frangible red comes to a focus at R, with rays of the 
other colors in between these two extremes. The re- 
sult of all this is that if we focus for tle yellow, the 
red and violet form rings around this and a star 
image is surrounded with a considerable amount of 
color. Sir Isaac Newton was the first to explain these 
aberrations, and it is singular that although he made 
experiments to prove that glass and water disperse 
light differently, he did not forestall Dolland’s dis- 
covery (150 years ago) of making an objective from 
a combination of two lenses, one a double convex lens 
of crown glass, the other a double concave lens of 
flint glass. 

With such a combination the optician has four sur- 
faces to figure, and as a result it is possible to almost 
eliminate the spherical aberration, or in 
But on the other hand 
it is still impossible to get entirely rid of color. Flint 


entirely 





Fig. 4 CHROMATIC ABERRATION. 


and crown glass do not disperse light alike, the flint 
relatively widens out the violet end the more. The 
optician with glass of two different sorts at his dis- 
posa! can bring two colors of. the spectrum to a sharp 
focus. For a visual telescope the rays generally taken 
are the yellow and the blue green. Consequently both 
the red and the violet ends of the spectrum are not 
in sharp focus, and these form rings about the stel- 
lar image which combine to make purple color. In 
small telescopes this color is not so pronounced, but 
with large telescopes of 24 inches or more aperture 
the color is conspicuous and cannot be got rid of. 
This is known as the “secondary spectrum.” 

The problem of making a good visual lens is really 
a much simpler one than that of making a good photo- 
graphic one. In the first place, in the ordinary tele- 
scope for visual purposes, the field is comparatively 
emall, of only a few minutes of arc, and the process 
of making a field flat over the area is simple com- 
pared with that required in an instrument like the 
Bruce photographic telescope of the Yerkes Observa- 
tory, which photographs an area in the sky 16 deg. 
square. With refracting telescopes the ratio of aper- 
ture to focal length is about in the ratio of 1:15 (the 
Yerkes 40-inch has a focal length of about 750 inches, 
a ratio of nearly 1:19). In a photographic telescope, 




















Fig. 5.—COMBINATIONS OF LENSES FOR RAPID 
PHOTOGRAPHIC WORK. 


for the portrayal of a comet, for instance, as short 
exposures as possible are desired, and this calls for 
as great a ratio of aperture to focal length as possi- 
ble. The ordinary amateur’s camera works very well 
at a ratio of aperture to focal length of 1:16. If 
the lens is opened to 1:8 the photograph is not so 
sharp. Only lenses of the best makes can be used 
at 1:5. (Fig. 5.) Everyone who is familiar with the 
use of a camera knows how much sharper a picture is 
obtained by stopping down the lens, To obtain a flat 
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field from a lens with an aperture of 1: 6 is imposatl- 
ble with only two lenses; three or more are neces- 
sary. Using glass of different indices of refraction 
which is possible from the fine qualities of Jena glass 
now procurable, separating the lenses properly and 
grinding their surfaces to the right curves, it is pos- 
sible to obtain a flat field with an absence of color and 
astigmatism. (Fig. 6.) The Bruce photographic tele- 
scope has an aperture of 10 inches with focus 50 
inches. It is a 4-lens combination, technically known 
as a “doublet” 

Every skillful amateur knows how to test a photo- 
graphic lens. This is perhaps done as well as any 
other way by the test cards for astigmatism, to see 
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Fig. 6.—COMBINATIONS OF LENSES FOR FLAT FIELD 
AND ABSENCE OF COLOR. 


if straight lines which intersect at right angles be- 
come lines or blurred images at the edge of the fleld 
Still a lens might answer all the requirements for 
ordinary camera work but be a poor astronomical lens. 
A camera might cut clear to the edge of the piate 
on ordinary work, but when a three or four-hour ex- 
posure is given on stars all imperfections will show 
up. Unfortunately, for obtaining astronomical photo- 
graphs a telescope mounting with a good driving 
clock is indispensable—which is usually out of the 
reach of most amateurs. 

On the other hand there are a number of small vis 
ual telescopes in the hands of amateurs, and a few 
words might be said in regard to testing them. This is 
best done on a moderately bright Focus car 
fully on it. Push, the eyepiece in slowly and note the 
change in appearance. If the spot of light does not 
remain circular, the objective is not “squared on” 
properly, or the objective may be pinched in its cell. 
This must be adjusted before anything more is done. 
Now pushing the eyepiece in, the colors should 


star, 





Fig. 7.—WORK OF A RECTILINEAR LENS COMPARED 
WITH AN ANASTIGMAT. BLURRING DUE TO 
ASTIGMATISM IN RECTILINEAR LENS. 


change gradually and symmetrically as the disk of 
light enlarges. The same should hold true by pull- 
ing the eyepiece outside the focus. If the telescope 
behaves well from this test, turn to a double star 
like Castor. As the amateur becomes familiar with 
the heavens, he will soon learn test objects for his 
telescope, and if he possesses a good instrument there 
is no keener pleasure than trying it night after night 
and becoming familiar with the beauties of the heav- 
ens. 


atten 
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POWDER PLATING OF METALS, 

Before a meeting of the Royal Society of Arts, in 
London last January, a paper was read on an im- 
proved method of electro-plating. It described the 
process of plating metals by rubbing them with a 
moistened powder, and a number of articles were 
plated with gold, silver and zine before the society. 
The new plating powders are not to be confused with 
plating preparations which have been in use heretofore 
and which act merely to exchange the surface metal 
of the article to be plated with a thin film of depos- 
ited metal. In the new truly electrolytic 
action takes place which deposit of 
metal without taking away the surface metal from 
the object to be coated. Furthermore the deposit may 
be made as thick as desired by continued applicktions 
of the powder. The inventor of this plating powder 
began his experiments a number of years ago with a 
view to developing a process by which knives, forks 
spoons and the like can be plated as readily as they 
can be cleaned with polishing powders, and he suc 
ceeded in devising a method by which almost any 
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meial and even certain alloy uch as bra in various 
proportions of copper and zinc can be applied to metal 
obiects So far the new powder: are not on the mal 
ket in thia country, but in England they ars old in 
small cans fer a sl I ach and one can i uffi- 
cient to plate the nickeled portions of a bicycle or to 
plate a quant f household lverware 

The po 4 7 ed 1) f the metal to be 
de] n it emental tate; (2) of a salt, pre 
ferably a ult f ammonia, and (3) of a powdered 
metal which must be electro-positive to the metal 
vbich 1 oO be deposited Magnesium is the most 
elect ro-pusiti tal which it is commercially prac 
tical to wee and in many of the preparations this 
for he active metal element. In some of the prep 
aration aluminium and zine are used. The follow- 
ing formula gives the zine plating powder 

Zit 15 parts by weight 


\mmonium sulphate 5 parts by weight 


Magnesium Lpart by weight 


Chalk shekesnech’ 10 parts by weight 
Soapstor ° 5 parts by weight 
Ordinary commercia inc dust, even though 
not perfectly pure may be used This same formula 


may be used for several other metals If silver be 
substituted for the zinc in this formula, a very heavy 
he white 


deposit will be obtained, which will hav 
frosted appearance of silver lectro-plating before 
burnishing If gold is substituted for the zinc, the de- 
posit will be a light yellow, but various shades down 
to a rich red have been obtained by varying the for- 
mula The article which is to be plated with the pow 
der does not have to be cleaned before the powder is 
applied, for the powder itself acts as a cleaning pow- 
der and liberates the oxygen of an oxidized surface 
The amateur who wishes to experiment with these 
powders should bear in mind that they have been 
patented abroad and that patents are pending in this 
eountry 
> +--+ 
MAKING MILK ARTIFICIALLY. 
ny A. J JARMAN 

We have heard so much about the synthetic pro- 
duction of perfumes, syrups, dyes, and what not, from 
coal-tar products, that we are not easily surprised by 
the information that milk may be artificially made 
The method described below, however, is not a chemi 
cal one, but consists merely in the mechanical admix- 
ture of distilled water with crushed and finely ground 
sweet almonds Practically the only difference be 
tween cow's milk and that made of almonds is that 
cow’s milk contains animal casein, while the artificial 
milk contains vegetable casein. The latter will pro- 
duce a good supply of cream, and if allowed to stand 
some time will become sour. It may also be coagu- 
lated by the addition of vinegar or acetic acid. When 
combined with grape sugar, it is capable of generating 
some extraordinary organic substances. The artificial 
milk may be used with tea and coffee in the same 
way that cow's milk is used 

To make the milk, procure half a pound of sweet 
almonids—the Valencia, which is cheaper than the Jor- 
dan almond. will give just as good results. The skin 
of the almonds may be removed by scalding the nuts 
in belling water, and peeling them with a sharp knife 
The almonds should then be placed in a wooden chop- 
ping bow! and chopped as finely as possible Take 
about two ounces of the chopped almonds, and place 


them in a mortar with a small quantity of distilled 
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may be squeezed through the cloth by wringing it 
gently, as shown in one of the illustrations, but care 
should be taken to prevent any of the larger almond 
particles from being forced through the meshes of 
the cloth. 

If some of the milk thus produced is set aside for 
three or four hours, a thick layer of cream will be 
found on the surface If too much water has been 
used in forming the milk, it may be necessary to add 
a little sugar of milk to sweeten it. The artificial 
milk has a slight almond flavor when taken clear, 
but this is practically lost when it is used with tea, 
coffee, or cocoa The color of the cream produced is 
quite pale, but it may be improved by using some of 
the almonds without the skins removed in the pro- 
f whole almonds to six ounces 


portion of two ounces ¢ 
of the blanched almonds. Care must be taken to pre- 
vent any bitter almonds from finding their way into 
the mixture, but one or two bitter almonds to half a 
pound would not affect the flavor of the milk. 

Half a pound of almonds will make three pints of 


milk, 
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SOME EXTRAORDINARY DENSITIES. 
BY VROF, ¢ STAVE MICHAUD, COSTA RICA STATE COLLEGE, 


Pick up any common heavy stone, such as granite 
or compact limestone Lay it at the bottom of a 
vessel filled with a fluid, transparent liquid. Common 


sense tells vou that the stone will stay there Modern 

















A COMMON HEAVY STONE FLOATING IN A GLASSFUL 
OF BROMOFORM. 


chemistry tells us that, if the liquid has been selected 
for such a purpose, the stone will spring up to the 
surface as if it had been forced into mercury instead 
of being immersed in what seems to be water. 
Liquids which are denser than glass, marble, or 
common stones are not numerous. Leaving aside the 
metals mercury and gallium, and the metalloid bro- 
mine, which is opaque, caustic, and emits suffocating 
vapors, the most interesting of such liquids are the 
aqueous solutions of the tungstoborates. Their densi 
ties reach 3.3 (saturated solution of cadmium tungs- 
toborate). An idea of the meaning of such a number 
can be gathered from the fact that a man, with his 
shoes weighted so as to lower his center of gravity, 
could stand erect in such a solution with more than 
half of his body out of it. The chemist Klein, who 
studied the tungstoborates, proposed to use them for 



































Chopping the almonds, 


Grinding the almonds in water. 


Filtering the almona milk, 


MAKING MILK ARTIFICIALLY 


ater Then grind or levigate the chopped almonds, 


adding water occasionally, until about twelve ounces 
of water have been used TI longer the grinding is 


continued, the thicker and richer will the milk be. 


Now take a piece of cheese cloth about 12 inches wide 


by 24 inches long and rir it in clean water, and 
after wringing it as dry as possible, fold it double 
yver the top of a pitcher, and pour the contents of the 


mortar through the cloth into the pitcher. The milk 


the sorting of ores and other minerals, as, in most 
cases, useful or precious stones only will go to the 
bottom of their solutions. Their price however (the 
saturated solution of cadmium tungstoborate is sold at 
two cents a gramme) will for some time to come pre- 
clude such an application 

Solid aluminium remains on the surface of such 
liquids. To see a metal floating over a watery fluid 
is however no new spectacle for the chemist, several 
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of the rarer metals being lighter than water. ‘The 
cheapest of them (80 cents a pound) is sodium. The 
experiment should not be made with a piece larger 
than a corn seed, for it is sometimes attended with 
unexpected explosions and projections of caustic soda. 
As a rule, however, the metal runs swiftly and quietly 
over the water while decomposing it. 

Sodium is the cheapest of the extremely light met. 
als, but it is not the lightest. Lithium, a beautiful 
metal of a silvery white color, is lighter than dry 
pine wood. Yet, from the chemical standpoint, it ig 
more metallic in its properties than the heavy gs. 
mium, which occupies the other extreme position in 
the list of solid elements arranged according to their 
increasing densities. 

Such extreme differences in density are not found 
among liquids, yet organic chemistry gives us two 
colorless, transparent liquids which so differ that a 
vessel filled with the lighter of them, amyl hydride or 
pentane, and easily carried by one man, could not be 
lifted by four men when filled with bromoform. The 
density of pentane is 0.6, that of bromoform, 2.9. Both 
liquids are apparently more fluid than water, and if 
is always amusing to watch the countenance of the 
unaware person who is requested to remove a glass 
full of bromoform from one place to another. Bromo- 
form is sometimes prescribed by physicians against 
whooping cough. It is found at every drug store and 
costs but $1.75 a pound. 

But it is with gases that the greatest divergences 
in density occur. lIodoform vapor, which causes the 
intense stench of that well-known antiseptic, is 197 
times heavier than hydrogen. When some iodoform 
is vaporized in a porcelain dish placed over an alco- 
hol or gas lamp, it is partially decomposed. Iodine 
vapor is set free, and remains mixed with iodoform 
vapor. As iodine vapor is itself one of the heaviest 
of gases, the experiment remains very beautiful. If 
the air is quiet, a lateral jerk given to the dish causes 
the layer of violet gas to oscillate heavily, just as a 
liquid would do in similar circumstances. 
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A SMALL ELECTRIC FURNACE. 


BY A. E, PARKINS 





The accompanying cut shows the cross section of a 
small electric furnace made from a description of the 
Moissan furnace. In this one the brick and lime cav- 
ity are replaced by a block of limestone about 5x5x9 
inches. In the top face of the base is hewn a cavity 
about 1x 1x2 inches, also two longitudinal grooves to 
receive the carbon electrodes. 

The cover is a similar stone with a cavity hewn in 
its lower face. Both base and cover should be bound 
with a piece of sheet iron or tin to keep the pieces in 
piace should the heat be great enough to crack the 
stones. The carbons are regulated by means of the 
vertical lever, hinged at the base and attached to the 
carbon by means of a clamp. This clamp is at- 
tached to the lever at one place only. This allows 
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A SMALL ELECTRIC FURNACE. 


sufficient horizontal movement. The electrodes are 
connected to a lantern circuit (alternating current 212 
volts) by means of clamps. These clamps and other 
metal work are made from sheet aluminium—easy to 
cut and easy to shape. The bolts used are short stove 
bolts. 

In such a contrivance calcium carbide, calcium phos 
phate, phosphorus, brass, and alloys are easily pre 
pared. 

Calcium carbide requires intense heat; the cavity 
should be small. Gas carbon or powdered arc light 
carbon is best to use. 

Calcium phosphide is prepared by heating calcium 
oxide, carbon, and red phosphorus. The phosphorus 
is placed in first, in small quantities; this is covered 
by the other ingredients, well mixed and pulverized. 
Some kinds of animal charcoal and calcium oxide will 
produce calcium phosphide. 

Phosphorus is prepared as directed in Newell by 
heating a phosphate, charcoal, and sand. Phosphorus 
is separated and burns at the top. It sometimes sub- 
limes on the faces of the stones and bursts into flame 
when the cover is lifted. The glass-like slag remains 
in the furnace. This is exceedingly hot. Pieces of 
porcelain are easily melted when pushed into this plas- 
tic mass. 

Brass is easily made by heating zinc and copper. 
The stones may be obtained from the refuse heap at & 
stone cutter’s. The corner of an old ax will prove # 
good instrument for cutting the grooves and cavities.— 
School Science and Mathematics. 
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is — while the o.her fan is mounted on a suspended Trave Marks Door and mechanism for operating the same 
There are no conditions of travel in which : wigs ie . Desicns automatic, J. & J. Parkhill ... » a 
OS- 1 hints as to how to adjust one’s support to turn around a vertical axis and is CopyvricuTs &c. Door for cold storage rooms, Fiotron & 
fs > genera ’ s as to how t ‘ a"§ diate . ‘ 
‘ a few = yt . apie adapted to carry within its bell-shaped nave Hamilton ........ osyeeas x 
In affairs can prove so useful as on a sea voyage, the casing of the electromoter INVENTORS are invited to communicate with nes guide, Crosby & Met Gooden : es 
sir ond it i th the object of preparing the . Munn & Co., 361 Broadway, New York, or om | and closing device, wo 
t ee Pat ha . 20 T Pl wor z Slac a ee é ewediceneebe Woo, Loe 
traveler for his trip by telling him how to go, PRICK ELE¢ PRIC  POCKET-LAMP, — A. || 625 F Street, Washington, D. C., inregard [| Doors from sagging, device for preventing, 
how much it will cost, how to amuse himself, JepeL, New York, N. Y. More particularly to securing valid patent protection for their ine P. KE. Nordquist ... ‘ Tints) 
nd i what to do when arriving at the coveted this invention relates to that type of appa ventions, Trade-Marks and Copyrights ey ~seene a agleaR operating. doe 
an¢ i . lie s * . 0) . , 
v0 putt that this book has been written. It is ratus in which a movabie part may be un-| registered. Design Patents and Foreign Draft concentrator, P. J. Mooney 
.enlt of twenty years’ investigation and|¢xpectedly released during the handling or | Patents secured Draft mechanism, L. J. Jackson 
a the result 0 . . 5° . P . : : ~ | A Free Opinion as to the probable patenta- Drainage plugs, operating mechanism for, 
the part of the Editor, who is a] ™@nipulating of the device. One object is to H. J. Geurink 
or travel on e pe ’ i ; . P bility of an invention will be readily given to any es: = : 
, . , : erpro | construct the device so that it will have the Drawer pulP, 8S. R. Cartledge 
the taff the § j I 
b member of ve sta of i SCIENTIFIC Bo : ‘ : <s P inventor furnishing us with a model or sketch and Drawing press, W. Klock« 
ss | American. The work contains six color plates ree t appearance of a pocket electric light a brief description of the device in question. All Drier See Clothes driet 
he | and an elaborate set of maps in a pocket in with the battery casing, light bulb and switch || communications are strictly confidential. Our ews hak at nt is M. Y 
| be . . P Jrumbhedc ightener, ite 
th | the back of the book, including an excellent or push button. Hand-Book on Patents will be sent free on Dye, thioindigo wat, Schmidt & Thiess 
, itinerary ma f Europe published by the ee request, Kar plug for bathers, J. Lopizich 
x ase bile ‘Club of ae coe The maps of Ours is the Oldest agency for securing patents; || Egg beater, Nielsen & Imirie | 
he Autom . ‘ 6a ‘eee Of Interest to Farmers, it was established over sixty-five years ago, Eggs. pesseryeng, H. J. & 8. ©. Keith, Jt 
London and Paris are on a new plan. The Elastic wheel, J. C, MacLachlan ‘ 
58 illustrations were selected from over 5,000 ADJUSTABLE COMB FOR GRAIN-STRIP- MUNN & CO., 361 Broadway, New York Hlec — Stilleing i ger i SAE 
6 ich were placed at the disposal of the PING MACHINES.—E, A. A. Pavy, North Branch Office, 625 F St., Washington, D.C. Klectric currents, transmitting and utilizing, 
7 — Parade, Jamest South Australia, A r. C. Hewitt 
at — . of e scenes shi ar arade, Jamestown, south Austrailia, AUS . . ewl . teat eeee 
st Editor, and many of th n on shipboard pr Shs anu ti ti’ new see eee Electric furnace, Meyer & Stillesen 
have never before been reproduced The book ya 94 r : : PI piel es = = >| Blectric machine, G. O, Holmgren 
id is of a convenient size to be carried in the and stripper harvesting machines in which | pottie, w. P. Bebler ......-- Electric terminal clip, W. Bares ecb tk 
pocket and is a handsome piece of book mak the adjustment is made by increasing or de-| Bottle and stopper therefor, er —— “¥ for illuminating pur 
— ; : ne ‘ z — . 4 : a a on * tottle cap, A. Culleson .....cseceecececes { . poses, 4. LAGOON .. . 
ing The writer gives the kind of information ( reasing the Ww idth of the individual teeth. Bottle ends with tin foil, machine for clos Electrical conductors, device for pre ve antag 
lhe purpose of the inventor is to enable the “ST ay Ber se eRe induction In, M, M. Davis .. § 
Blectrical distributing beard, H. 





which he himself and others of his acquaint 
ance have wanted to know on various trans 


water, Schweinert & Kraft 


tottle stopper, 
sels, cap for, A. G. Kent. 


: totties and ve 
or a light crop and also to enable a choke to] Bottling machine, 8S. Relmsberg ......... 





comb to be quickly adjusted to take a heavy 








ee os be nee 
Electrical distribution, system of, J. L. 
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a ‘ . 
atlantic voyages Much of the material pre- 
“4 as » easi P oe —_— Box. See Mail box Woodbridge ...... 
m sented is in so readable a form that pages can be easily and quickly be leared. tox blank sounder machine, BE. C, Staude Electrical heater, R, Lares : ; 
0- be read by the score, which is something un- BALE-TIE MACHINE.—J. A. Scnarr, Rich-| Brake beam, C. H. Williams, Jr.... ; ems Kanapentin, 2erey BNE. Fy de AS 985,488 
: i ‘ , i ire é 8. U. BIER. .ccccccccecscscess BOEE sve ccosceess : . ‘ area, SO 
1e usual in a guide book or similar book of| wood, Ohio. An object of this improvement sae - th. A. ape ‘ Blevator safety device, C. J. Brookins... 55,401 
referen¢ Thus it tells how the cirevit of|is to form a machine which will perform the] Brush holder, paint, C. H. DS. cbadsihes Ele “ or system, ectrohydraulic, EB. M. 
m P P . : — . , " Senses . ; she “j rt OC Or rt a a f 
the earth can be made in thirty-eight days, | various operations of drawing out, bending, Py ee ee ee eee mmbroidery hoop, 3. 0. Leonard O53 415 
st instead of the proverbial eighty days of | twisting, stretching, cutting and removing the | guiiding blocks & nd wall, H. Van Caeyseele Engines, Current controlling mechanism for 
: . , , ; 7 , ” 955,204 
“ oona> % Hs ow 1 ic sible ale-ties ‘ . t ., F smal] | Butter tester, C. Wagner ......... we internal combustion, L. T. Rhoade 055, 204 
If Jul Verne; it tells how it is possible to | bale-tic fr m the m uM hine with a l | Cobinet, Ritson 2 UL, Miner Engines, frame constroction for gas, J. A. 
ag leave New York Wednesday morning and|amount of power and with the least attention | , abinek seaiieine, ©, Welk ............ Charter f 155.622 
reach London Monday night and Paris Tues-| from the operator. Cable clip, F. D. Ogden .... Engines, speed regulator and timer for ex asi 
a : int b k i . . ive that Cable hauling engine, O. Potter _ plosive, J. F, Kh urphy ...-eeseee0- SSS OOF 
day morning. The book is so extensive tha Camping apparatus, G. E. Cronk : Bucoveting shovel, “as potse meserts 05, 287 
it is i yossible oO ore F) ¢ t enti Cc slive ce sm, ixercising machine, ectrical muscular, ° 
it is impossi : t ba mor than = atte = Of General Interest. an Es y ~ Agee delivering mechanism joao Harris wet <S 
to a few of the salient features Fhe question . eaten. Ghee se. 953'771 | Extinguishing burning  benzine, 
A , - : . J “TRACTOR g. Sr. <q | Candy cooler, G, Dickson ......... «++. 955,771 | © * g 
of time is admirably dealt with, and the ABDOMINAL RE I RA I R. J E. PARKS, Car brake ope rating mechanism, W. D. __ Breslauer Ses cos coreceee 
. > ‘ Crossett, Ark. rhe invention pertains more Brewster Fan, mechanical, L. Meszaros 
elucidation of the twenty-four-hour clocks used ‘al naienls ith h | Car inode “tibia a rr Fan, oscillating, A. Rubin 
: especk { £ rac rs t r ar, convertible stock, an, » A. Rubin ...+-e- 
in Berlin, Italy, and Spain is of particular | - - ly to BER EY 8050's — haga wire Seo: Car door, H. A. Christy Fastener, J. W. MeKitrick ....... 
valu The traveler's vocabulary in four lan- | with suitable modifications the instrument may | ¢,- door, R. Bulloch S i} “SS ee SSR 
a - 186 lud he necessity of the purchase |Present a speculum for the parts, a rectal|Car door, C, Buss ............ pet, a Fc wom settee teseeeesenees 
g1iges precludes the nect , I ; nasal ° h gag: in any case. the fea-| C2! door supporting and operating means, t, J. Glelow ...-.+...-.+.45 
1e of special books on the subject, as does also speculum or mouth gag; in any case, the ea | atts: SE 05 03 sede cd asta ihe bag for horses, C, W. Millsa 
; on , F ure of adjus nt and automatic locking of | Cs oors athe “inde or , poultry, BE, R. Donaldson 
y the colin ood rhe question of expenses is ture of adj istmer do tomat oc k f| Car ¢ re, seater and cinder strip f fee eam Gee, 2, Bae 
the spreading arms being substantially the o. ie . featssbesssesehes 


Fencing, machine for reeling and cutting off 
wire, J. M. Denning . 0 

Fertilizer distributer, ©. C, Butler 

Fertilizer distributer, ©. H. Pelton 

Filaments for incandescent lamps, manufa: 
turing, J. W. Howell . 

Filter, G. Moore neanoes cade s sonmeneeeee 


9 dealt with in detail, while the much-vexed ar, dumping railway, 
same, ar fender, L. Fabian 


ar fender, C. A 





( 
Ps question of baggage is considered at some ‘ 
. rength. Various ocean fares are given, as well GOPHER-TRAP.—A. F. RENKEN, Kramer, | ; renlacer, ¥, J 
0 as information as to how to carry money. The| Neb. This invention refers to means for kill-| Car roof framework, 
{ 
{ 
{ 
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ield rat that ar safety brake, W. H. Nolan ........ 














































































sizes of foreign coins are given by means of|ing the pocket gopher, a type of f ur step, extension, Mitehell & Camp i. 
s es . = a Sit ° we afi . * 
) diagrams, which will prevent much confusion | closes the mouth of its burrow with earth that] Car ventilator, BE. Possom ............ Aneel Ff. D. Freeman ** 
‘ inds of ose Oo se foreig -oins | i shes i . after is extende ar wheel and propelling parts co-operatin Filtering process, G. Moore 
d an te ane _ ; ie wa < oon — mel oe " shee: penetta tea S Baarep , extend a therewith, double safety, L. erating 95 Fire alarm, J. H. Hayes 
for the first time. The list of articles not to|and widened sufficiently to permit the animal | Gar window, L. J. Berg .......-... pie Firearm, CC, A, Young 
n be forgétten is one of the interesting features} to turn around, This trap is adapted to kill | Cars, electric signaling device for motor, J. Fire escape, G. R. Witt ... eee 
pa : , . . Ra SUOOD. as co0che cae casiasernss iva Fireproofing compound, 8. Gousseff 
e of the book. The section relating to telegraphs | this rodent by taking advantage of its peculiar | Cars“ jite guard for railway, G. A. Par Fishing line reel and holder, W. F. 
e and cables is absolutely complete, and is in- | habits. SEE nrcccasicchdnsooesbebasenaa 955,678 ee | sea and celfling, combination, A. 
+e ‘ ars ‘4 or ik » an , MERGE 0600080000465 . os 
a dorsed by the officials of all the leading tele er a ee we gave. thas: » doors of dump, Floor scraper, W. B. stern : ‘ 
graph and cable companies. ‘The Voyage” is Carbureter, J. W. Smith Flower pot and jacket for the same, G 
; : 1 ¢ 5 by rg . @ . ff 
t- deait with in detail from the time of coming Heating and Lighting. > ween A poner tee ig gies ay pad e ts tents? ses 
. . : . IE 1Ag ‘i -LROCT . prx.|Carbureter, F. . Si ~ et cee owe, Ss a o2- cqaoegeeme 
3 on board until the landing on the foreign _ COMBINED GAS AND ELE¢ rRI¢ FIX Carbureter’ WwW. R. Park ... usous Folding table, 8. Hyde ttetestesseeees 
shore. The smallest thing which can help, in- rURE.—<A. I. Scnuwineer, New York, N. Y.| Carriage, house moving, D. Stout . + Seta og re Balt i. Hi. ‘Tunis 
2 c , ea r Thi ixture is i » for Ps ig orpa-| Carriage top, G. W. Hedrick .........+4+. 5 pOrging press, 2. Be. DANY «.-++-r02+0% 
terest, or amuse the traveler will be found in| Ths fixture is in the form of a highly orra Semin Pp Die FD . Frames, attachment for testing or treating, 
the proper place; thus, for the concerts there | ™ental chain, having a continuous channel for | Cartridge, C. O. Person ..........+...00005 H.C. Hill -..-... : 
is given “America,” “Star-Spangled Banner,’ the passage of the gas and an interrupted | Cash register system, P. G. Warnock....... re Ae . nti for concentrating 
Rene an oF | minis : »| Caskets, ete., fastening device for burial, o ‘ we o8 ° . 
“God Save the King,” “Rule Britannia,’ |Passage for the electric wires, to permit of J. 8. Muckle ..... athe sesnge tgp Ps: sem Fryer, doughnut, B. W. Forgue 
“Marseillaise.” and the “Watch en the Rhine,” |comveniently threading the electric wires in| Caster, E. H. Humphrey .............. Amn L. N a ae moe e 
. ger. Rs aw x ai stianin nati Cellar, storm and refrigerator, O. K. Harry Furnace, ectric Turnace. 
which are all of the national anthems of four | t™ links of the chain and to give access tO} Centrifugal separs Preston & Duitie Furnace, L. B. Piper 7 
countries that are usually played. The ques-|the wires at any time for repairs or other | Chuck, drill, N. Drew ........ese00+. rr Furnace, 2 A. MacClyment 
' > . ‘ ph Pee e urposes Churn dasher, E. cn EE , W. G. Crosthwaite 
tion of seasickness is the subject of some three | PUTPOSes. Cigarette tipping ae es, hot blast for boiler, P, H. Bagley 


achine, individual, A. 
PO, BORED <on.cnececen sdebs 6de ove 
Cirevit closer, H. HH. Cutler . 
Clip enp, cd. W. Beanel ..cwscccocscvss 
Cjock, master, M. W. Obermillier { 
Closet ventilating and flushing apparatus, 


See Rule gage. 
W. A. Lemax 
rment closer, O. Bisenkramer 
rment supporter, H. C, Hine 
burner, C. L. Bean . 
Gas cleaner, P. Meehan , 
Gas generating apparatus, H. H. 
Gas producer, Stone & Dodd 
ar fastening device, F. Meyer 
Gear mechanism, reciprocating, 


| pages and the best and most successful reme- Norr.—Copies of any of these patents will | .. 
dies are given. The technical portion relating] pe furnished by Munn & Co. for ten cents each, 
to the ship deals with everything from the] pjease state the name of the patentee, title of 
keel to the lookout, and is accompanied by| the invention, and date of this paper. 
interesting engravings, many of which were] goo. 
made specially for the book. The section on mothes rier, | % M. Fridall. 


p “Ocean and Navigation” deals with the work INDEX OF INVENTIONS c thes rack, M. Redlinger 
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Cuff protector, N. 





Sem: ae ieee én 7. C. Brisse : 
IENTIFIC ERICAN, Mt F. A. A. Talbot, Belt, link, W Briss Harvester, pea, G. EB. Pritehard 


Wilcox 





- 7 Bifureating machine, R. 
who is well known to our readers, and is with Binder, loose C, L. Bartling.......... § Culverts, collapsible and adjustable Hat fast L, Metzdorf 
out exception the most up-to-date guide to the Boat. hydroplane, | W. M. & L. E. Meacham cement, G. W. Fish ad a ee ilies ge Fa ted 






Currycomb attachment, N. HH. Burns 


Robbins or spools, holders for, T. F. Rooney 
Curtain eae B. VF. Randolph 


ig British metropolis, The practical guide | Roiter tube. cleaner, BE. I. K. Noyes “hes 
to Paris is also valuable when taken in con- | Boiler tubes, leak stopper for, C. S. Clark.. 


MAGNE .. vcvrecdpesssopsace 
Heel,-spring, BE. A. C. Schoof. 
Hinge, spring. M. Merriman... . 

ing machine, G, W. Micesosiee 4 






955,691 
.. 955,324 
Cutting-off tool, L. i. Matzner.....+++++++ 055,406 


Curtain roller, BE. Reukauf, Sr 
Cushion, F. P. D'Arcy 








( 
) | of the officers and describes the many interest and ore crusher, J. F, Saverman...... Hamilton... -.-s+eserecerserencvecs 
| ing things which are met with uch as ice ‘oal dust, coal slack, and the like, seml- Gearing, Mg - Pilkington sereeees 
| £ I gs are i a » . , yr 
r } Sel For which Letters Patent of the cokiing, C. W. Beebler .....,...++0+6 Pe ard a fle tr ig ee 
7 | ergs, whales, ete., and the amount of nautical Coat facing, BE. Reisman ............... . panes: automobile transmission, 
'. eon -_ : — et ate Coating metal objects, B. mann...... ynn 
lore conveyed is considerable. Everything re United States were Issued Cock, © > an wana, Ww ii Gearing, lock for, G. O. 1 
-] lating to signals is presented, The section Coffee roaster, A. B. Tava .......sceccee Gearing, power, W. H. Hampton 
j relative to statistical information offered for the Week Ending Coin operated key , C. BE. Guthrie et al. Gearing, roverenng, w. ae 
eeeular aimecuitt edna | theta” tema a Collapsible tube, W. 8. Morrison ....... Giove, bon varianes Speed, 2, Waa 
- . ‘ es ca ave aCe sur Collar, coat, M. Koppelman, reissue siove py ‘ inte 
, . one 
| mounted in a masterly manner. Thus the list April 19, 1910, Combing machit construction of and do-eart, folding, Folgeman & Kraus veh, TRB 
e ' for - , air ng or discharging a iratues 
of transatlantic passenger steamers is given] ,anNp BACH BEARING THAT DATE oe an ating the dal i scanenen ae B apontes 
which sail not only from New York, but from e Composing stick, 8. Grass catcher, FF. Wetteroth.. 955.565 to % 
such 1 5 ons. - rr * a [See note at end of list about copies of tiese patents. Composition of matter § Grate, adjustable basket, J. F. James 
ninor ports as Galveston. There are Compressor, J. D. Mayhew Grinder, swinging, M. F. Apgar .. 
maps of all the harbors in the United States Concentrator, reciprocating ‘ii Grinding - — machine, BE. Rivett 
» . »j f — are reparati ar . 7 a. B Reid oeoeke ‘ 
j from which steamer arrive an depart for} Acid baths, apparatus for preparation of partment, G. A, Fowler a Gun, vee 
“ “ me “9 = . ad lepart OF carbonic, J. Michal ..........+. seas Concrete building, W. 8S. Laney Gun attachment, G. VP, Riggs 
| both Europe and Asia. rhe railroads of the] Acroplane, L. R. Culver Concrete construction, reinforced, Guns having differential recoil, retarding ap 
} | world, distances in nautical miles between] Air brake, C. W. Frye : WENS eee cceeeecer ene cereenses teas FORRES Oe, BE. 77 
: - t i : 1. P Air brake controlling me ans “for locomotive Concrete urbs or gutters, form for laying, 15.795, OBS. 706, O55, 707 
; ! ports and lights are also given. The section engines, G. NM, Bteveme «2.2 .cssevccces f eM s. Hotchkiss ‘ Dont ates { Guns, single trigger mechanism for double 
, devoted to “The Arrival” is a highly impor-]| Air brake system, A. J. Wisner............ 5 Conerete fence, reinforced, C. Mitchell...... iH , barrel, hig ae : 
; tant yme ealing j ; ° . sien aieia Air compressor, automatic, J. Rogers..... YO5 437 | Concrete headstone, W. R. Thomas air waver, A. Kerofl 
on dealing with all of the principal Air compressor, hydraulic, I’. Bernstein... 955,124] Concrete mold, ad'usts rise, ‘ es Hame hook, J. Q. Ormsby 1,427 
terminal ports anc vorts of c2 The c ar fee Fire als ‘ ae ws . Hames fastening dey 1. W. Gence 4 
I 1 port f call The book] Alarm. See Fire alarm. ___ _ | Concrete railway tie, Pruyn, Jr 
| i even tells the visitor how to get to Hoboken Alternator, exciting, C. H. Kicklighter... 955,171] Conerete sidewalk form, Ramey & Chile Hammer, Hi. Malach . 
The section relatir t Rail ade . , ‘| Amalgamating hecerpeneerse Montgomery & Concrete structural work, ferm for, M. 8. — r, electric . ; ees ; ey 
f on relating to “Railways” gives much Weithas .. PEK Hotchkiss us eos immer, pneumatic, talkes eelab-eend 
, needed information which cannot be obtained | Amusement device, F. Jac kson Concrete tie, reinforced, C. R. Holden Hammer, power, W. H. Welch -~ or 
| elsewhere in the English language. ‘The par Anti-induction device, M. M. Davis Condenser and mold for earbon dioxid, W Hammer support, pheumath H. M. Jacobs oat = 
’ i ‘ " ngiish language. re part) Antiskiding device, N. Bs OO Oey nadine 955,454 | Hemmo canopy, folding, I & NO 05, 281 
j of the book devéted to Tours occupies thirty- Auger, A. H. Howland .. Cooker, fireless, J. Winter ... ee 950.733 - mm ee framed or couch, I. BE. Palme : On 826 
five pages, and gi 00 . - ‘eoe | Automobile fender, D. J. Cooler. See Candy cooler, wer ete., resilient bottom for 
Tl 4 : } is wiv . ‘ tours with areri Axle, vehicle, C. Cries® ......ccccccccsesecs 5 Cooling apparatus, ¢ . &H. A. Win . 955,242 I. Ff Palmer . ph 
tere is also a list of 2,000 hotels and their] Bag fastener, H. Vanderwerp Core, collapsible, A. Wellman 955,235 | shapi f. mach 7 G. Fletcher 
rates, and a most valuable chapter on auto-| Balancing device, R. R. Reed Corn busking and shredding machines, dis oo Se a. 
mobiling in Eur grea an ~ on “ Balls, making hollow metallic, charge spout for, A. Rosenthal e ern 7 aughlin & Sehuyler 
| ; ng | surope, which has been unquali-| Basket, T. C. Nelson Cotton chopper or cuitivator, M. C. Burch Harn hanger, J. W. Stake 
) fiedly indorsed by the leading automobile clubs | Bearing ball, A. Riebe Cotton folder, F. Phelps ......... eee npreader, = Hi. Anderson 
a an F a sack Bearing roller, W. J. Brewer .... Course indicator N as arrow, #. Jgonnerson 
nd associations The Guide to London was ted ans. spring, Palmer . 5 eure holder G , Tine = | Harvester, G. A. Tuttle 
| y * ‘ . 4 7 " . . a arve Tr “ ry 
j written by the English corre spondent of the] Bell, electrical signal, Il. W. Eden... Cue tipping machine, G. Mahoney Harvester, cotton, 0. C. Houghton 
Harvester, gr surger minsky 
Cnitivator, lister, W. 8S. Grahg ‘ uf 
. mon a mold for | Hat fastener, 8. Raymond 





Bolster spring, H. J. Noll 


ection with the unique maps. Those who are Boring bar, R. J. Mason ...............5. Hog cate 
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Classified d t W Conveg=ns , Sppenaem . N. 6é ‘oot ana Petroleum, distillates, desulfurizing, H. \ 
edg | seed Walker 
A vertisemen $ Boot Wedge annie eee BAR” etree | enon ee aa Grice 
‘ i vershoe $. Clow - Photographic plates, films, . 
nave = ecient te : : ea + . ca i ’ and the like, 
thar oo; nor more than 10 lines a i. Count + mgr? = W. EB. Abbott — coe Lathes daylight deve ne. apparatus for, | 
» fou 1 I ! ‘ ose bridg ‘ Hi. Smart 
seven words the ime All ler t be accom Hiose supporter, garden A. Getman Picture machine, moving ‘ 
‘ a e, oving, L, ‘mar § 
e tiance Fo f ation sent on Hosiery, clamp for holding forms or stretch FOR FINE, ACCURATE WORK PRR, Be Th We oc cecdsaccvcoenge : = og 
ers for, A. ( Beck Send for Catalogue B, Pin, Fischer & Pruefer.. tar 
2 COLUMN CAREFULLY You will find ~ tel ~~ ator R. G Zahalan SENECA FALLS MFG. CO. Pin spotter, Lewis & Farrow, Jr 
=o senes articles numbered in ce machine, gang saw, G. H abcock 9 , Pipe coupling, J. R. “forris 
ion Be manufacture these goods | @¢@ndescent mantles, means for packing, H. 695 Water Street, Pipe coupling, M. F. Richardson 
. . . ' ~ rs neg thonpene tyne Schmalland Seneca Falis, N. Y., U.S. A, | P ipe making apparatus, J. R. Me Ww ane 
ce and i sen e nam Index. R. W. Wood Pitcher, syrup, 8S. N. Kandlbinder.. 
. lesiring the information. There | tndicat W. D. Stantor P Bn nae 
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2 no chars r this service In every case it is Ink we 
necessary fe «ive the number of the inquiry, | Inking device, B > Philp MACHINE SHOP OUTFITS, TOOLS AND 
Where 1 facturer t respond promptly the — ante bi F ! ah 5 a SUPPLIES BEST MATERIALS. BEST I - - setae 
ee eee MUNN & CO. T epee flyer sath ae yr inn "i ‘ aq WORKMANSHIP. CATALOGUE FREE Panter niet. attachment for corn, 
7 ™ ne. er s eng t Ds ‘ innict 
Internal combustion engine, O. EK. Freatr SEBASTIAN LATHE CO.., 120 Culvert St. Cincinnati. 0.! prant ng machine, potato, V. Paulitsch 
Inte " . - - b stion engine, two-stroke vele ae ae tere EARN OD MONEY amma | Plastic compounds, manufacture of. 8. Mori 
; erby mura 
} 2 oe os 
Ironing board, B. W. Ross 7 Nee as a WATCHMAKER lifter, A. Panasci 
Y ans 
BUSINESS OPPORTUNITIES Ironing table J. W. Miller . Engraver and Optician We teach you quickly, ers, J. H. Sullivan 

WANTED. Canadian manufacturer to manufacture | Jacquard, L. L. F. Malhere % atsmall expense. Good watchmakers are always J. W. Cain . 
the Ken-wet-er Sleigh-Runner, can be attached to all _ qeard ne ! y 7 I . i ro vee in demand, at liberal salaries. yet eae nt ar, _ - 
kinds of go-carte and baby carriare n royalty basis a M r, fri andenburgh Ss, attachment, sulky ). Boyer 
For further tnfermation address Kengeter, 456 Pitkin | Jo il bearing, J. L. Boyer et al iend for free circular B disk, J. H. Martin.. 

Avenue, Brooklyn, N. Y Journal boxes n railway trains, apparatus DN WALTHAM HOROLOGICAL SCHOOL, Waltham Mass. rotary, C. H. Van Nostr: and Co 
; for ling, W. P. Andrews Oldest, Host Up-to-date and Best-Equipped in U. i socket and attaching, J. FE. Luther 
inquiry No. 801%, For manufacturers of “Wydt's Kinem o eral h — mechanism for the JUST PUBLISHED Pneumatic “eo f aning irregular sur 
Elect ro-Cataiytic Sparking Plag eeding of, O easter { | 2 = aces, : 
Kinematograp! apparatus Muller & Rousset ' Pocket S. Korf 
Kinet scope a. S Recbuck | V p= ket M. Lewin. . 
: 7 Knitted fabri - Scott ‘ost impregnating apparatus, Morin & R d 
PATENTS FOR SALE Knotter, H. D. | By V. LOUGHEED Potato cleaner and sprouter, A. F. Selig 
FOR SALE —A German patent on di vugh cuttir g and ; adie st pe, as tal or ing, J. BE. Sheaffer ; | ws Popular Exposition of Modern Aeronautics with | ;, man .* . tee tee 
machine further particulars address imp, automobile Allen | Working Drawings. The most complete book published | Powder box, M. Shea ee 
ster. Franklin Avenue, Salem, Ol Lamp extinguishing burner, F. H. Conner } on aerial navigation. 479 pages, {Bex 94 inches, 270 il- | Power ranqmissi 1 device, S. Lippert 
imp, ga \ tect lustrations, including working ¢rawings of machines | Press. Drawing press. 

Inquiry Ne. S887 Wanted. the manufacture {| Lamy hydrocarbot ncandescent P Q and parts Price $2.75 postpaid. Send for a de Printing | press, continuous, B. von Philip 
he Winkie W is & Sons, and the Weber power Wray ; | scriptive circular Printing press inking mechanism, M. 
meters amp = a . — “4 for forming incan MUNN & COMPANY, Inc., 361 Broadway, New York City | Pr Ln 2 - ; 

Lamp safety device, electric, C. W. Eisen | ~~ | Propeller wheel, A. 
FOR SALE. mani : WORK SHOPS Propulsion of vess 

FOR SALE.—Models and molds for everything in | 1@™! aa pelle endestemt, Sal. & Bet = Keed regulat 
plaster. trom and bronze eiling outfits. drophammers Lar — ametiin, teens tr k ne, H. E of Wood and Metal Workers, with- a 4 pute Browne 
ara ase Acorn Worka, Indianapolis, Ind = Rider , parass ° mececem ‘oe out steam power, equipped with hore ss 3 F. ip ‘tel j 

tider ip, cen igal, R. Jones 

Inquiry Ne. O14 Yor manufacturers oe sy Lathe dog, W. L. Reid ss BARNES’ FOOT POWER Pump motor, compressed air, D. 
chiner supplies, et to equip a small pian or the Lathes, gear cutting attachment for, . M. horn é 
pas itnctrar f iridium-tipped gold nib making for Campbel | MACHINERY ee ; . a Pump, rotary reversible, C 
lomniain pens Lathes, relic 1g attachment fo BR. M. W allow lower bids on jobs, and give > apps - 7 —_ ‘ 

; a ee aril a8 ‘ 955.643 | #Teater profit on the work. Machines P no gy “Tt. yoo 5.4 iran 955 wt 


sent on trial if desirea. Catalog Free. 
W. F. & JOHN GARNES CO. 
Established |872 
1999 Rusy Sr. Rocxrono, Hee 


Lavatory apparatus, valve mechanism for, 


LISTS OF MANUFACTURERS. || J: Allingham 


Lead pigment manufacture of white sul 


Push button, D. R. Lovejoy 
Puzzle, T. Peacock 
Radiator, E. W. Winans 














OCOMPLETE LtSTS8 of wanufacturers in all lines sup fate of, Hanney & Wilson tadiator, steam, W. M. Whitloc 
at short notice at moderate rates Smal! = Leaf holder, loose, J. R. Haldeman 2 —— Rail fastener, W. H. Castle 
hats plied t rder at various prices d Leather r the like machine for cutting 5 Rail joint; } Db. La 
' " f in » . Lapish 
timates she ~ obtained in advan skiving, and splitting, P. Heldmann Free Interesting Rail joint, Biser & McCrae 
Mune & ¢ List Department, Box 773, New Leather punching machine, C. P. Stanton 


Ledger with visible index, E. Kellner 


Wanted machinery necessary 
1, combination, M. I Holbrook 


ant for reficing salt by a)| Level 





Rail retainer, J. Bradley 
mex Lathe Book |*'s,::.0° 0 & 
Weber 


Inquiry No. pe 16 








vatal f —— 
modgifiaction of the Bess som r process. Lifter, F B P S . Railway crossing, & 
Lifts, air distributing nozzle for air, G. I DESCRIBING Railway crossing E 





»,SOUTH BEND LATHES electria 


—_—_—— | Joss 





| Lime, hydrating, L. T. Leet j inclined, . & A 
HELP WANTED. | Line casting machine, J. R. Rogers 8 to 14-in. swing joint chair or couplin 
WANTED A high class superintendent on track re- I ine — ae machine justifier for, R. G. i $25.00 and up diteh 
vision work, raising and lowering grades. Or tar see - 
with experience need apply. Experience, Box : — x pair , = nH I ; SOUTH BEND MACHINE TOOL CO., 421 Madisos St., South Bend, ind. « 
wotype machine ar nnection 











| Liquid fuel burner, Stokes & Vickers 
Lock and latch, combined, ( M. Drury 


SALE AND EXCHANGE. Lock for prepayment meters and similar de- 





g. overhead, H 


Pipe Cutting and Threading Machine 



























é | vices, Newman & Ferrick For Etther Nand or Power tie, F H ler : 955.345 
FOR MALE Engine the. Our regular $75.00 lathe | Lock operating device, W 4. Hill This machine is the reguiar hand machine supplied tie and clamp M. Wagner 
cumpiete, with a face plate, two centers, wrenches and | | ocking key, selective. J. F. Cade with & power base, p , countershaft, etc,, and | e Hay rake 
3 full set of changs gears to cut all size threads. Price Locking switch, safet D. A. Be can be worked as sruimary power stropping dev ( G. War 
only $43.0. L. F. Grammes & Sons, Allentown, Pa Log retainer, Drever & Kellaher machine or taken from its base for | soit tye as B ; BR . vard 
t . Loom dobby, W. H. Selley seas a hand machine. Pipe \ in. ping machine juchler & Was 
Incuiry No. 90 Wanted.to buy silk machines . to 15 in. diameter handled easily in . - 
from re-reeling. twisting, doubling, to the final process | Loom for textile fabrics, power, L small Dlustrated catalogue— » G. Ryder 
of making it into clothes . price list free on app 2. . & device, C. L. Jaeger 
I m t ling device. W. G. Shull tecording mechanism, ( BE. W. Gardner 





Ww Whit 
plants, ammonia purifier for, 


A LIST OF UL 





ping and consulting engineers on | Loom ieker spindle lubricator, T. & E. G. | | THE CURTIS & CURTIS CO. 
ist for crcularizice tc Ashworth 955.572 6 Garden Street, Bridgeport, Conn. 
1 & oOo. ine. List Depart 





Loom shuttle, ¢ 
Loom shuttle, ¢ 
I 














oom weft stop 
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Inquiry Ne 
information on 
facturing #traw 


catalogues and all | . 
for braiding straw inmanu- bury Refi oe tator, J. G. Barnet 


~ll | t 
Looms, tension device for take-up rolls of | Releasing device, C. Hunt 
J. Smith . 955,600 oncre e Revolving table, C. B. Reed 
Taquiry Ye. 90: ™. Wanted, the address of the | Looms, thread cutting mechanism for, A. J Ringing st for party lines, harmoni 
“ri Chevrette 955,581 H. D. Currier P 


see Lubricator. See Loom picker spindle lubricat 3 " Reinforced Concrete hata... a... 


Inquiry Ne. 9042,— Wanted the address of Farney | Lubricator Jackson 
T 





28. 
hinery 
lata, 


r 


z 



















Safety Razor (6 Lubricator, M. G. Melvit . iad Hillmon ° 
- Lung tester and detonating device, ( B AND i M. Green ‘ 
Inquiry Ne. 9053.— Wanted, address of firms who Post ‘i “ ae: 
ivetail plante to manufacture nitrogen | Mall bag catching and delivering apparatus, C t Build Bl k a ana or ohh 
Inquiry No. 9055 — Wanted. address of parties in- G. W. Saylor oncreé e Ing Oc S 
terested in Log Cleaning Machines Mail box, ¢ ae 





| Mailing galley 
inquiry Ne. 9060...“ anted to buy machinery to) Mask “eusetbeu 
mannfaciure seed corn rs Mask, chin, G Thomas 
Massage device, J. C. Lumaden 
Match scratching device, W. V. Hardy 
Measuring device, Lazarus 
inquiry Ne sors Wanted machinery t© manu-/| Measuring device, 8S. Therrien 
facture coc: ut also the crude material. | Metal bars, machine for slitting and flang 
« ~Wanted, to buy old mode! jo | ye A Priddie 
a such A were exhibited with Metal plating, L. M. Willey 
i-in-the-slot attachmeuts tn ferry-houses, etc. Metal reducing machine, B. M. W. Hanson 
Metal slitting machine, H. K. Dyson 
laquiry Ne. 8075.— Wanted, to boy small weather | Miiking device, E. Stene 
Vanes, such as can be use’ as ornaments on lightning | Miiking mac hine ry, Wiggins & Bristow 






Marsha 





Scientific Amanenn Supplement 1543 contains an 
article on Concrete, by Brysson 
The article clearly describes the r . 
position and mixture of concrete and gives § | Ss machine, € 
results of elaborate tests. | Sanding device, air, J 

Sandpaper holder 

Scientific American Supplement 1538 gives the#| coch icek. J. Esler 
proportion of gravel and sand to be used inf) cows separating plate for eeane cutting ‘= 
concrete | WwW. & G. B. Burns 

Scientific American Supplements 1567, 1568,§ | Seale, truck, E. L. Gi ; 

1569, 1570, and 1571 contain an elaborate dis Screen plate holder, R. J. Welch 
cussion by Lieut Henry J Jones of the§| Screw-driver attachinent, A. Loewenberg 
various systems of reinforcing concrete, con Seal, car, S. F. Estell 


Ho itz. 
ik 









Inquiry Ne. 9066. Wanted complete outfit for eedman 
export for making rice fakes and wheat flakes 






















































tod topa. Aluminum preferred | Miter box. G. W Fish crete construction, and their applications at support, R. C Ste wart 
‘ Tante . saa Of ps »s | Moistening machine, A. N. Southwick These articles constitute a splendid text hook ls tional die, MacFarland & Eator 
my hy —y" “— yt — Mold for making culverts, conduits, and | on the subject of reinforced concrete. Noth- Securing washer, J. H. Holmes 
similar hollow structures, J. Hickson... 955,156 | ing better has been published. Seed huller, cotton, W. E. Jones 
Inquiry No. 9077. Wanted. the address of manu Molding machine, H. Ripplinger on) iy Seed hulling machine cotton J. McFarlane 
3 fnet urers that make small articles of wood, such as Molding machine, J. Allenson Scientific Acnestenn Supp! verry 997 which. prs c- Sewage distribute r, »whing ° 
a ~ tat oe address 0 anu- | Me rel ising machine Faust & Hogland eal note on se prope , » 0 Sewer cle aning app: J. F. Weliimos 
7 pomivs pA pe, ead ay aan we by Motor controller, electric, W M Connelly crete are given. Sewer mold, T. EB. Clark, reissue . 
suitable for laboratory use Motor switch, electric, H, C. Grant Scientific American Supplements 1568 and 15699| Sewing corded tucks, machine attachment 
| Motors, electric ignition system for explo present a helpful account of the making of for, B. S. Cramer 9 
Tnastry Ne. 9680.— Wanted the address of parties n, R. Varley concrete blocks by Spencer Newberry. Sewing machine attachment, M. Saldio 
manufacturita paste-making machinery | Mot . neaDs r« ting lter ing cur ce g « t t ente 
‘ . ker at, W. J ‘ t hw tan Ih oe nenepee es Scientific American Supplement 1534 gives a Sew ime ar ge “- ~ aie ‘ ir batt : 
Inqziry Ne. GON. Wanted. the address of Orme intend bichon tan a OS. Susie O35 critical review of the engineering value of ‘ re achi 4 % or } yn, 
b— — y+ stall beer brewing plants, from 75 to It Meste sells adjusting device for, ¢ Flett ei reinforced concrete 5. @. eo reissue 
, her 955,506 Scientific American Supplements 1547 and 1548 ! Ww . Stewart 
; ! iry Ne. 9085, Wanted, to buy longitudinal | Nails and the like, machine for forming en give a resume in which the various systems§| Shaving cup, J. P. att maggio 
‘ hallow perforated tubing larged or extended heads upon, Davies of reinforced concrete construction are dis- Sheet folding mechs raion, Ww. > ge khaver 
: — & Bell . . f cussed and illustrated. Sheet holder, loose, J. Daws wees 
 - y No. 9086.—Wanted, to buy a pine wood | New purin bases, M. Engelmann 8 a «i ee t 1564 tai Sheet metal can o tg .. W atiuc 
| Nozzle deflector, W. C. Stone cientific American oa emen contains “rs Ship elevator apparatus, E. L. Burwell 
Inquiry Ne. 9090. Wanted manufacturers of | Numbering hine, W. F. C. Foster article by Lewis A. Hicks, in which the Ship elevator, cradle, and dock,, Bur- 
suspender and supporters supplies, also patent adjust- | Nut lock Bradshaw merits and defects of reinforced concrete are — ... rs 
able bachelor buttons Nut lock Forrey analyzed Ship lock, tubular inclined, P. Camin ada 
{nauiry Ne. 9992. — Wanted. the a { some | S"* k J. soray Scientific American Supplement 1551 contains} | Ship's towing system Koss 
fires Wo manufacture permanent lamp wi Ol burner alling & Olson - the principles of reinforced concrete’ with} | Shipping case, M. Shepard 
OU feed for journals, adjustable H. @G some practical illustrations by Walter Loring Shipping package, H. N. Mann 
Iuguiry No. 9004. Wanted .~ os of The} Short a Webt = cleaner, E. L. Dabifues 
Thomas Arithometer Company, also Burkhart Aritho Ollstone hoider ayne & Pike Shoe, running, W. Lawlor 
meter Company ’ Ores bearing precious metals, treatment of. Scientific American Supplement 1573 contains Shoe stretcher, E. G. Allen 8 
| J. C. Clancy 955..318 an article by Louis H. Gibson on the prin- Shutter fastener, } Tag alte 
Inquiry Ne. 9005. Wanted, name and address of Outlet box, N. Marshall wae ciples of success in concrete block manufac- Side and bac k pit PF Cc. Reighter ¥ESe 2 
the manufacturer of the duplex revolving pene! sharp- | Oven, baker's. C. H. R. Joern ture, illustrated vw. J. Bailey 


ener 





Scientific American Supplement 1574 discusses s pant device, wubenarine, F. R. S hell. 
steel for reinforced concrete. Signal system, automatic stop, i L. 
Iungerich oe e 
Scientific American Supplements 1575, 1576, andB) ovia chive a TB. Hives 
1577 contain a paper by Philip L. Wormley, Skirt protector, 1 M ‘y couse 
Jr., om cement mortar and concrere, their Sled for carrying logs . a ve J 
preparation and use for farm purposes. The#i/ giot machine, fruit selling, J. H. Tatum 
paper exhaustively dyseusses the making of f | smoke jack, W. I 


; Oven plate, F. V. Knauss 
Inquiry Ne. 9096.— Wanted, the address of manu- | Ozonizer, A. Lohman 
fac ure piral welded pipes, porsessing great | Package carriers, safety locking mechanism 
strength for, L. B. Bethards ‘ 
iry Ne. 9097.—Wanted, address of makers of | Packing ring, W. T. Mills 
‘water whee Packing, rod, A. D. Morris 
| Packing, shaft, G. C. Hicks, Jr 
I 
I's 
I 
I" 


5,406 












*ainting machine, H. Mikorey 





Inquiry Ne. 9O8SN..-‘v anted, name and address of 












the manufactur f the ozonizer | See Vacuum pan mortar end concrete, @epositing of « mnarete, Snow on roads, for leveling and 
bag, M. Vierengel 955,564 | facing concrete. wood forms, concrete side- rolling. H. Grimes 955,590 
. . \ ' an < : = aper £ | ig. . Grim 955, 
: ; _inautry o. 9009. V Mos o me pene: o f manufac sper working machinery, fault detecting walks. details of construction of reinforced 9} solder, means for fluxing and supplying, W. 
; . M taeOn tes -s = and corrective apparatus for, C. B. Stil concrete posts. Kirkwood J 3 . 
221 | 104] Spark arrester, Dunlap & Simons 


fnaniry ie 9101. Wanted. addresses of manu well 
tu Spectacles, R. W. V. Minor 





, for exploring for | Pasteurizer, C. Skidd ey eaaee of the Supplement costs 





ip or magnetic 





ron o | Pea huller, J. R. Hughey 955,403 | com Speed indicator, Spratt & Shenton 
- . meses |} Pen and pencil clip, J. H. Pilkington. . 955.430 A eet of papers containing all the articles§ | Speed mechanism, variable, 
Fx teuivy Ne. 104. anted, addresses Of MANU-| Pen and penholder, D. Nagy 55,67 above mentioned will be matted for $1.80. Speed transmission device, vs 


facturers ur sname of A, *). ¢ Standar 





Moore, Sr. . ¥ 
Send for a new 1910 Supplement] | syike puller, W. T. Wilmer 
Catalogue FREE to any address. Sprs rer, WwW. lane 

Sprayer, H. Mikorey . 
Order from your newsdealer or from Sprayer support. pendert, W. 
Spring wheel, W. R. Gardner 


MUNN a co., Inc. Spring wheel, F. P. Prenderg 


a Stacker and elevator, pne tic, 
361 Broadway, New York City a Ede 
be J \ Stacker, hay, R. ‘EB. 


Pen caps, tool for applying clips to foun 
Inquiry Ne. 9107.—Wanted addresses of manu- tain, M. R. Crossman PSS 
facturers of amall emery files (pieces of emery in the | en. fountain, F. Reisenberg 
shape of a fils Pen, fountain, B. Rentz 
p 
I 








en vintain, E. E. Morlan 

ens, apparatus for filling fountain, I 
| Sullivan 

9110. —Wants 1 to buy machinery for | Pencil box, EB. I. Hawk 

1 cans, 60 that they may become asource Tencil, lead and crayon, J. Soss.... 
Pencil sharpened, W. F. Herdich 


fnauiry Yo. 9108. — Wanted addresses of the manu 
facturera of the D I ek 


1 Desk « 
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THE 


THRALL 


REFINED 


MOTOR 


Makes This the Fastest 
Boat of Same Size and \J 
Power in the World »—> 


Let us send you the 
proof, But speed is not 
the only advantage of own- 
ing a Thrall Refined. You 
also get the simplest, most 
durable, most economical 
motor. Only 4 moving parts; 
all bearings bronze bushed 
and interchangeable. As to 


Endurance—310 Miles in 25 Hrs. 10 Min. 


is the record of the Thrall. Any man, woman, 
boy or girl can run_a Thrail Motor. 5,000 
satisfied customers, Equipped with our own 
special float feed carburetor, The famous single 
cylinder 3 H. P. Refined 
Weighs Only 60 Pounds 

Equal to other 4 or 5 H.P. motors. If 
you want a light, simple motor, with 
plenty of power, endurance and 

strength—Get the Tbrall. Other 

sizes up to 12 H. P., single and 
multiple cylinders Especially de- 
signea fur speed and service, 





























letters, facts and figures. Also 
our beautiful catalog, written in 
simple way so anybody can 
understand it. Address pow. 

R 











6-34 Twenty-first St., Detroit, Mich. 












KING 
Folding ~ 
CANVAS BOATS 


are lighter and more durable than wood. Puncture-proof; non- 
sinkable; cannot tip over. A revelation in boat construction, 
Can be carried anywhere by hand, on bicycle or in buggy, or 
checked as baggage. When not in use, fold up inte a 

andsome catalogue 6c in stamps. 


ackage. H 
Eine FOLDING BOAT CO., 653 Harrison St., Kalamazoo, Mich. 


















Aeroplanes: Motors | 


We are building monoplanes of the Bleriot_ cross- | 
channeitype. Deiivery weeks after receipt of order. | 
Flight guaranteed. Price $5,000; one-third cash with | 
order. j 

We also build several kinds of light-weight aeronautic | 
motors and propellers. Particulars and prices furnisbed | 
upon application. 


SCIENTIFIC AEROPLANE CO, 
Box 773, New York | 
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Pat, Ang. 15, 1905 | 
Will wash CARRIAGE or AUTO perfectly. 
; * Easy t> attach to hese—Won’t scratch varnish. 
onsite No splashing of water—Dry hands—Dry clothes 
—Solid brass—only $2.00. ARDREY VEHICLE WASHER CO. 
Booklet free. 181 E. Main Street, Rechester, N. Y. | 


~ APU 





er than electricity or city gas, cheaper than 


Kerosene or candles. Soil, 


hite. 
Burns 97 Rer cent air. hted or 
Jo smoke, no soot, no odor, no grease, 
ht Absolutely 
Safe 
For homes, stores, halls, factories, shops, churches, hotels, 
public buildings, streets. Delivered ready for anyone to in- 
stall Write now for from 
istic styles. 
money for good agent= | We help 
Standard-Gillett Light Co. 226 Michi 
Estabiished 1898, Paid-in Capt 


Thermos Bottle Refrigerator 


Patented March Ist, 1910, No. 951,058 covers the idea 
broadly of a refrigerator each of whose sides is cast in 
one piece of glass, porcelain or aluminum (porcelain 
covered), and hermetically sealed to form independent 
vacuum chambers of the nature of the Thermos bottle. 


ANSON K. CROSS 
6 Beacon Street, Room 805, Boston, Mass. 


RUBBER STAMP MAKING.— THIS} 
article deseribes a simple method of making rubber 
stamps with inexpensive apparatus. <A thoroughiy 
practical article written by an amateur who has nad ex- 
perience in rubber stamp making One illustration. 
Contained in SUPPLEMENT 1110, Price 10 cents. For 
sale by Munn & Co., Inc. and all newsdealers. 




















MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 
Manfd. by VOLNEY W. MASON & CO., Inc. 
Providence, Kk. 1., U. 8. A. 


NOVELTIES MANUFACTURED TO ORDER 
Metal stamping, screw machine work, nickel! piating, | 
japanning, tools, dies and jigs. Francis Yung Com- ' 
pany, 200 Diamond Street, Brookiyn, N. Y. 











Cards, cireul: book, news- 
paper. Press $5. ersis Ro- 
tary $00. Save Money. Print 
for others, big profit. All easy, 
rules sent. Write factory tor 
Own press catalog,T Y PE. paper, &c. 

THE PRESS (0., Meriden, Conn, 











Free se, Free 


We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains | 
144 pages, and a copy will be mailed 
free to any address on application. 


MUNN & CO. , Inc., Publishers of Scientific American 
361 Broadway, New York 





L. 
Steel, purifying, R. H. Bul 


| Swing, indoor, J. W. Chiad................ 955,135 


| Telegraph sounder, G. F. 


‘ stheete 
| Telephone system, bridging, H. F. Joeckel.. 


| Testing machine, J. V. Reynders os 
| Testing machine, Carney & Gadd 955,250, 


| Thermometer, resistar 


PO, Be Mi, WEB cc ccctncccassicsvecosneas 


Truck, portable, W. H. Harris.... 6 Color Pilates Statistical Inftormat 
Truck, rigid, H. H. Tumnis............ 9 Maps et Ocean Records 
Tubular fabric, woven, A. Petersen...... Names Hotels, with price 400 Tours, with prices 
Turbine, power, J. Knight...... - All About Shi The Passion P' 
| Type holder or clamp, O. M. Howard . “A Safer Practical Guide to London 
Typewriters, sight-assisting attachment for, Automobiling in Europe Practical Guide to Paris 
P B. BAPE. oocecvecsss sae 
Typewriting machine, W. J. Roch MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York, N. ¥, 


THE ARDREY VEHIGLE WASHER | 







Stamp, hand, A. 8. McGreevy 
Stanchion, cattle, BE. M. 





=F 


Ww ART SD. Two third-class sub-imspectors jolectricgl) ° 
at $5.4 per diem. A competitive examination will be t e 
held April 28, 1910, for the purpose of filling the above arn a Cc £ 


positions. For further imformation address, “Com- we 
mandant, Navy Yard, Brooklyn, N. Y.”’ 


Stapling machine, J. 
teach it thoroughly in as rans months «s it 
formeriy took years. lioes away with tedious apprem- 
liceship. Money earned while studying, Posttious se 
evrea. Kasy terms. Send for catalog. 


ey . . or . 
Stencil cutting machine, W. Il. Scott....... 
Stoker, mechanical, W. G. Crosthwaite.. 
Stool, folding, L. J. O’Brien............ 
Stopper. See Bottle stopper. 









Corlias Engines, Brewers 








Store service apparatus, L. B. Bethards.... and sttlers’ Machiners. i VILTRK S&T LOTIS WATCHMAKING SCHOOL, St. Louis, Mo, 
Stove, B. RB. Cahoome.........ccccecees ned MFG. CU., 809 Clinton St,, Milwaukee, Wis | — — Se 
stove over, cooking, ©. Myers... .......+. ee Are you interested in P.tents, Model or Experimental 


Stoves, oil burner 

Cheistian be 
Stovepipe, W. W. 
Street indicator, . 
Studding, metal, C. 
Stump extractor, BE. A. 
Substances of high resistance, manufactur 

ing, A. Schlomann...............see00. ¥ 
Substation protector unit, W. Kaisling..... 806 


a = 1 booklet entitled 
& EXPERIMENTAL WORK. work? Our 
MODELS Inventions developed. Special Machivery, WHAT WE DO—HOW WE Bo iT 
€. V. BAILLARD CO.. 24 Frankfort Street. New York. will be sent to you on request. 
a KNICKERBOCKER MACHINE WORKS, Ine., 
8-10-12 Jones Street, New Vork 





CONSULTING ENGINEER. : fare a bao 
ERNEST L. RANSOME a 
Reinforced Concrete a ca Ss. 
Swingletree and trace connection, W. A. il Broadway, New Tore fag Magi I Apparatus 


DT catveswen veedee das awed eee 955,613 . pe y “ f Grand Book Catalogue Over 700 engravings 
Switch operating mechanism, electromag RUBBER. — a wee 4e. Parlor Tricks Catalogue, free. 
netic, G. W. Donnan..............-+. 4+ 955,301 ine Jobbing Wor MARTINKA & CO.. Mfrs.. 4 Math Ave., New York 
Switches, means for operating end cell, J. PARKER, STEARNS & CO., 288-290 Sheffield Av., B’kiyn, N. Y. Lee 
W. Aehare 2.2. ce0e- 609 6s00s00dnek eae ae oman a 
Switchbord construction, T. A. Hammond... 
Tabiet arm chair, A. A. Lytle............. 
Taboret bath, S. Montgomery..............- 
Tanks, water supply for flush, H. J. 
Gomrimk ...cccccccsesee 























SOUTHERN STAMPING & MFG. CO.| MODELS 4..5%RERIMENTAS mtoninces 


Manufacturers of special and patented articles. M. P. SCHELL § 1759 Union Street, San Francisco 


TAL Experimental & Mode! Work 


Oir. & advice free. Wm. Gardam & Son, 271 Fulton St.N 














Telephone and protective alarm system, com 

bined, Nolen & Shepherd.. sadgwihein 
Telephone attachment, J. W. Nilsson....... 
Telephone signal bell, H. L. Wuerffel...... 
‘elephone system, M. 8. Conner 




















Telephone transmitter. G. N. Quinby, Jr 
Telephone transmitter, P. Stragiotti 


NOW READY 
THE SCIENTIFIC AMERICAN 
HANDBOOK OF TRAVEL 
With Hints For the Ocean Voyage 
FOR EUROPEAN TOURS 


AND A PRACTICAL GUIDE TO LONDON AND PARIS 


By ALBERT A. HOPKINS 
Editor of Scientific American Reference Book 
500 PAGES 500 ILLUSTRATIONS FLEXIBLE COVER, %2.00 
FULL LEATHER, $2.50, POSTPAID 





Tetrachlor-indigo and making same. P. 
Saiius et al... .ccccess . ... 955,410 

E. F. Northrup 
3 9 













oe Vierrrererris e296 eo 
Threshing machine, W. Liawkins 
Ticket dispenser, C, H. Crawford oeee 
Tie plate and rail anchor, combination, P. 
W. Moore ..ccccccecsccs dsnneneeen 
Tile drain protector, O. P. Holbrook 











Tire, antiskidding, J. Corwin.........-..+++ 

Tire armor, W. W. Jones.......... 

Tire armor, C. E. Titus.......... oe0% 

Toilet fittings, sanitary support for, 
Bayley oeveneeseuae 

Tongs, casing, C. W. Stone...... 

Torches, attachment for blow, 0. 














ae : | n= yg cearpngrt is T last the ideal guide, the result of 20 years of study and 
ay - P. einhart. .......+++++. oe - . 

Toy, figured, W. J. Botts.........--.. % travel, is completed. It is endorsed by every steam 
Toy, figured, 8. Olop......... ai S$ oo ania ship and railroad company in Europe. To those who are not 
eo a ween planning a trip it is equally informing. Send for illustrated 


re 


Track and bracket, tubular, A. Wagner.. 
Traction wheel, Thompson & Wallace.... 





circular containing one hundred —— out of 2,500 this book will answer. It is 


Transit, solar, P. Ferber......-+-++++++++++ § mailed free and will give some kind of an idea of the contents of this unique book, which 
Trap. See Vacuum trap. r 4 : ; 
Trap, N. A. Boe........... saeiaktaeha should be in the hands of all readers of the Screnriric AMERICAN as it tells you exactly 


Tray and truck, portable, A. C. McNiven... 
Trigger guard, Westcott & Hirt........... 
Trolley wheel replacer, J. W. Anderson.... 
Trolley wire hanger, W. A. McCallum.... 


what you have wanted to know about a trip abroad and the ocean voyage. 


WHAT THE BOOK CONTAINS 
500 Illustrations The Sea and Its etgutien 
on 

















Typewriting machine, J. Felber.... 





Typewriting machine, H. H. Steele. once 
Typewriting machine, O. Woodward........ 
Umbrella tip retainer, C. Dilli hcaa 
Universal joint, A. H. Fetzer............... 
Universal joint, flexible, Kingston & Berg.. 
Urinal, D. R. Walsh.......... 
Vacuum cleaning apparatus, A. F. Krause 
Vacuum pan, F. Tiemann.... . 
Vacuum trap, O. 
Valve, J. E. Hill 
Valve, J. Levey 
Valve for explosive engines, C. 
Valve inserting machine, C. A. Hoefer.. 
Vehicle body, 8. R. Bailey 
Vehicle, motor, Messier & Bo 
Vehicle propelling means 
DOOD. 60.05606bssndnsceke ° awe 
Vehicle wheel, J. W. Salladay ° 


MAKE YOUR OWN PAINT. SAVE MONEY. 


Full directions for making ali kinds of paints and yarnishes that are pure, ppread ity per cent. more and 
last longer than any others. Sample %c. FLEXOL COMPANY, 27 EK. 22d street, New York 


NOW READY 
THE ANNUAL SMALL HOUSE NUMBER of 


. American Homes and Gardens 

















strom eseseee 
motor J. R. 











Vehicles, pneumatic spring suspension for, HE May Number of American Homes and Gardens is devoted to the small house, its build. 
ee er ee -++- 955,602 ing, its decoration, and its furnishing. This issue contains a vast amount of information 
Vehicles. removable storm cab for, W. A. for the prospective home-builder, Especial attention is given to the inexpensive and smati 
Hunter . house,which is the most numerously erected dwelling in America, and which isthe type of house 


Vending machine, perfume, A. F. Vorce { 
Ventilating device for use in connection 

with windows, A. W. Martin eee 
Vessel, marine, B. Settergren ca pales 
Ves 8, apparatus for raising sunken, B. P. 
ark ° 


that at once excites the widest interest and offers the richest field for suggestive helpfulness. 
178 : Various departments conducted by specialists add greatly to the value of this number and 
's,. | the aim has been to bring out the charm of the simple beautiful things which contribute to domestic 
**’’ | comfort and happiness, solely for the purpose of solving the problems that confront the house-owne 
but which cannot be explained without the assistance of a competent expert. It will tell him hew io 
select a country site, how to place the house upon it, the style of architecture in which the honse should 
be designed, how the various rooms of the house should be planned, the material of which it may be 
built, the kind of plumbing fixtures to be used, the choice of hangings for the walls, doors and windows, 
appropriate furniture for the various rooms of the house, and how to lay out the grounds about the house 
|as8 well as to the planting of them. Beside these departments, the magazine contains a host of articles 
9 |that must inevitably stimulate the desire for home improvement. 

| MODERN HOUSES FROM THE ATLANTIC THE PACIPIC.—This is an article by Francis 
; | Durando Nichols, treating of the modern house as seen in the various parts of the country, and it is illus- 
3 \trated by photographic views of the exterior and interior of the houses, as well as the plans of five houses 
which revresent the best type of modern house built at five different points. 

_ IDEAS FOR COLONIAL FURNISHING.— Mary Livingston has prepared an interesting article which 
is illustrated by engravings, giving ideas for the furnishing of the yarious rooms of a colonial house, 
beginning with the hall and passing on through the drawing-room, the library, the dining-room and to 
the bedrooms 

HOME-BUILT GARDEN SEATS AND PERGOLAS.—A. Russel! Bond tells in an illustrated article 
| how it is possible for an amateur to bnild a pergola and a garden seat for a small garden, The article 
; |is illustrated by photographic views showing the pergola and the garden seat and also working drawings 
which may be used in carrying out the subject in active detail. 

AMERICAN HOMES AND GARDENS GARDEN COMPETITION.—The fifth prize garden, won by 
Edward Payson, Ksq., of Lexington, Mass., is illustrated by a photograph of the garden before it was 
developed, and also by one showing it a year later after it was developed ; also a plan showing the position 
of the various beds of the garden. 

NG.—The automobile has become a necessity for the country house of today, and 
Roger B, Whitman tells in a practical way how it is possible for a man to have and maintain a modern 
low-priced motor car, The article is illustrated. showing automobiles costing from $485 to $1,000, 
| E OUT-OF-DOOR LIVING ROOM.—The out-of-door living-room becomes a very important feat- 
jure of the modern house at this season of the year, for the reason that there is no part of the house which 
|should receive greater consideration than that of the living porch. Mr. John A, Gade has prepared an 
, article treating upon this timely subject, which is illustrated, and which shows the various ways in which 
a porch mav be furnished and inclosed with screeus in summer and glass in winter, 
: SOME CALIFORNIA BUNGALOWS.—The California bungalow is always interesting, and Heien 
|Lukens Gaut has prepared an article on this subject sacumpentet by illustrations of eighteen bungalows, 
jcosting from $150 upward, The bungalow is always interesting to those who want to live ont of town 
5 |during the summer months, and this article tells one how it is possible to obtain a bungalow at so low 
}a@ cost as $150 
5 POTTERY MAKING FOR THE AMATEUR.—Everyone is interested in pottery making, especially 
the kind of pottery making which can be done by the amateur. Mabel Tuke Priestman presents in a 
beautifully illustrated article views that show some of the most beautifully made pottery in America. 

THE SMALL KITCHEN OF TO DAY —There is no part of a house which receives so little attention 
jand yet requires so much, as that of the kitchen, Mr, Robert Spencer, Jr., has prepared an interesting 
article on its planning and equipment, which is well illustrated with numerous plans showing its prope? 
relation with the other rooms of the house, All good housekeepers realize the importance of this subject, 
and no one is better qualified to give such information than Mr. Spencer, who has made a special study of 
the kitchen and its dependencies 

THE DEVELOPMENT OF THE ARTS AND CRAFT HOUSE.— Furnishing the arts and crafts house 
is a subject which is very well presented by Edith Haviland. Miss Haviland takes one through the 
house, and shows the proper furniture and treatment for the various rooms, 

DECORATIONS AND PURNISHINGS FOR THE HOME.— Alice M. Kellogg presents her third paper, 
which is devoted to wall papers and curtains. This article is illustrated with photographic views showing 

the combination of wall papers and curtains of the same design and pattern. for the use at windows and 
also for the spreads to be used upon the beds and the couch of the sleeping-room. x 

THE USE OF CEMENT IN THE BUILDING OF THE SUBURBAN HOUSE AND GARAGE,—Mr, 
Robert W. Gardner, the we!!-known architect. who has made a special study of the use of cement, has 
prepared a very excellent article on the su)ject, which is profusely illustrated with many fine engravings, 

A printed copy of the specification and drawing | Showing the various uses that can be made of cement in the buildiag of the suburban house and garage. 
of any patent in the foregoing list, or any patent | GARDEN NOTES, BY CHARLES DOWNING LAY.—Charles Downing Lay describesin his depart- 
in print issued since 1863, will be farnished from | ment how tolay outand planta lawn, the kindof trees and shrubs to avoid in planting, and a vast amount 
this office for 10 cents, provided the name and ! of other information that will be he)pful to those who desire to improve the grounds about their home. | 
number of the patent desired and the date. be PLANNING THE SMALL GARDEN.— The garden is a frame for the house picture, and success in 
given. Address Munn & Co., Inc., 361 Broadway, | its treatment means that each tree and shrub should be properly placed as well as proéperiy grown. 
New York. Loring Underwood, the well-known author, tells, in a very pleasing way, how it is possible to obtain this 

Canadian patents may now be obtained by the in-| Carden frame, The article is illustrated with drawings showing how the garden was planned and photo 
ventors for any of the inventions named in the fore graphic views showing how it has been developed, 











8s, device 
- Kaebout ....ss ee 
Vise, adjustable, G. A. Gefvert 
Vuleanizer, C. A. Shaler........ ‘ 
Vulcanizer removable cover, A. Adamson 
Wall covering, P. C. N. Pederson. . ‘a4 
Walls, apparatus for the construction of 
plastic, H. C. Babel...... ‘ ~ 
Warp handling apparatus, H. D. Colman... 
Washer. See Securing washer. 
Washing machine, Maxwell & Hymer.... 
Washing machine drive gearing, F. Kostlan. 
Watches, stem winding and setting mechan 
Semh Gee, GB. BGCRe cc cccccccsesvccce 
Water closet valve, G. W. Fieming...... 
Water controlling device, BE. I’. Gaylord.... 
Water elevator, J. L. W Asso sUsusevee 
Water meter, J. H. Connell 
Water motor, H. T. Farnsworth 
Water motor, G. W. Coffield.... ; Ye 
Water or other fluid beating apparatus, G. 
d Fowler ... ssescsesesooces o« 
Water wheel, W. E. Seelye............. 
Water wheel governor, W. D. White.. ‘ 
Water wheels, gate controlling mechanism 
for, W. W. White........ ; 9 
Weed burning appliance, G. L. O' Neale 
Weighing machines, electrical controlling 
mechanism for, H. Richardson.... { 
Well digging apparatus, M. Latta 
Well drilling machine, W. C. 8 
Wheel rim securing means, 0, 
BOER cacccscvess eee wene 
Wheel support, vehicle, C. H. 
Whip lock, J. Erickson <iane 
Whip lock and robe fastener 40 
Whip socket lock, J. R. Schwears...... 
Wind motor, A. W. Bailey. : sad £ 
Winding machines, stopping mechanism for 
yarn, H. C. Miller.. . 
Windmill, A. T. Scott. 
Windmill, A. M. Cox... 
Window lock, R. R. Reynolds ” 
Windows tight against the ingress and 
egress of air, device for making, H 
Higgin ’ Suebenenetecen 
Wire chain, I Serer rr ° 
Wire cutter, / B. Schofield........ . 
Wire, treating rods for, Remmen & Sborigi 
Wood, preserving, W. B. Chisholm . 
Wood shaping machines, safety device for, 
‘2 y eer soy dee 
Wrench, I. H. Flory.......ssscecees . 
Wringer base for laundry tubs, P. J. Mad 
den .... ‘ oso ses et becences ces o04 





r raising submarine, M. 
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voing list. For terms and further particulars : —_— 
ee ee ee MUNN & COMPANY, Inc., Publishers, 361 Breadway, New York, N. ¥. 











Piease mention the SCIENTIFIC AMERICAN when writing to advertisers 








368 


Scientific American 


APRIL 30, 1910, 








Built on, eediontasi Right 


sae deer adie’ cae ade ‘ 
pine as de pie to aul your é veda, 


1 H¢ Casoline 
Engines 


given pn 







international Harvester Co. of America ( inc.) 
15 Harvester Bidg., Chicago, U $ A. 






1910 MODEL 
Ideal Lawn MowerGrinder 








re 
sharpening Has 
Grinding Whee 
beariuge easier 
running than any 
other. Grinds ail 
style Hand Mowers 
pertectiy in I min 
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ina wheels of rateh- 
ets. We originated 






and bave «ix rears 
experience Nearty 
407) in wee fully 
warrant Write 
for 3 « and 


priee today. 


The Heath Foundry & Mfg. Co." onto 


Delight the Young and Old 


Earn everybody's praise 
and good will, and they 
will PAY YOU WELL §) 
FOR DOING IT if you 
provide them with the 
amusement that can be 
afforded at parks, fairs, exhui- 
bition grounds, and other 
& public celebranons by ope- 
rating oof fascinating and money -drawing 

AMUSEMENT OUTFITS 

inclucing carrouselles, steam and electric ridiug gal- 
leries, merry-go-rounds, park swings, ocean waves, 
varvle-dazr'es cic «te 











HERSCHELL-SPILLMAN COMPANY 


Writing —Adding— Subtracting 


All three in one, and each done with 
equal facility on the 


Remington 
is ndhdiogy 


with Wahl Adding and , 
Subtracting 
Attachment 

















Remington 

Typewriter 

Company 
(Incorporated) 


New York 
and 
Everywhere 

















67 Sweeney Street, Nerth Tonawanda, New York 











Palmer Motors and Launches 














Your own Raircoats, Wagon Covers. Hats, 
Shoes and Clothes with Flexel. Do it your- 
self at little cost. a c. Full directions. 
FLEXOL CO., 27 E S 22d 'St., New York 





Two and Four Oye te. One, Two and Four 
Cylinder. mtaii« sud Marine. One to 
Twenty H.P. ©: an arue FREK 

PALMER BRE os ab, Conn. 
New York: 31. ott St. Philade a: The Bourse. 
Bostow: #5 Union St, Provs dom : : 



















GRAY MOTOR CO. |”! Leib Si., DETROIT, mich | 


HP STATIONARY aume> 
GASOLINE ENGINE *76% 
For Farmwork, Irrigation 
or Pumping, Factory use 
and Electric Lighting. 


“POROX” 


Storage Batteries 













The best for igrition and light 
3 to 20 h, p.—perfectly gov- No loss of current A baolutely 
erned-guaranteed by a respons reliable. Transparent jars are used 
ible firm. Write for particulars for all batceries. 6 volt, @ ampere 





hour battery. Price $27.00. 








Send for cataloque 










_| EFGHT THAT NEVER FAILS 


f more pleasing to the 





suitable designs for homes, stores, 
churches, public halls, etc., from 200 


eye than city gas or electricity. ASB ES 0s 
Saves its cost in 90 days. Made in T 
MIN 





ALBERT MULLER 
145 West 49th Street, New York 





DIRECT FROM Convert Your Bicycle into a 











3 é0 2000 C. P. Write for terms and terri- PREPARED R. H. MARTIN, 


H sitions Stampin 2 Evectere worxs, || ASBESTOS FIBRE | orrice. st.paut BUILOING 
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Outfit Fit sany wheel 
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and Castings. Stamp 
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123 So. Jefferson Street - CHICAGO for Manutacturers use 2208 way, New York. 





r Pumps Water by Water Pressure 
“NIAGARA 
HYDRAULIC RAMJ, 





farms, & 


leal ovete Poa wat without high 

-. W AA timate. * 

NIAGARA WY DRAUEA ENGINE CO. af 
160 Naeene %.. 8. V. Porters: Chester, Pa. 














CROBET | 
Swiss Files 


J » and other tools shown 
nee eM oe! in “The Tool-Monger.” 





sist on motor perte 
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ya Pierce and you'll have perfect 





halls » built complete in our 
AAAs ial | 


ter 
’ - » bas brass 
fastenings throughom: aud is equipped with 3 H. P. 4 x 4 Pierce 


The price $200—includes complete equipment such as is listed a5 “extras” “Nema 
ak 





ustrated catalog 


Seat free it you mention this paper whea weting. ||| PIERCE MOTOR COMPANY, 206 22d St., Racine, Wis. 

















MONTGOMERY & CO., 10% Fulton Street, New York City / 


I Te 
wn gamba ARIZONA 
{ . 1 cash. ¢° ) ervices, f P 
FORMER ECRETAR' OF ARIZONA, resident ap ee gm 

4 K . Any bank in Arizona 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 













AKE EC LE {NTO Aa 


M 
BICY ToRCYCLE 


At wall tost bv attaching the ERTF 
Attachment wet ’ les all paste 
#0 that any« 
chine that ‘will < 
‘ f . amie 

wt Po 8 and specia! price 


Metorcycte Equipment Co.. Hammondsport, N.Y. 




























1H EACH TOWN 
wy and district to 
ride and ex- 


hibit a sample 1910 raodel “Has by us. Our agents every- 
Where es ase ney pooner fast. Wrteat ens once. ny ty 7 row A and spec a 
NO M RED un until fi yee yp and approve of your bicycle. We 

an deposit im advance, Les 4 freight, and 
spony ane Sve Fee PyRiAL fp A which time vim may ride the bicycle ‘and put 
\ it to aay you wish, are then not perfectly satisfied or do not wish to keep the 
may ship it tack to us at our expense and you will not be out cae c 


bicycle you 
ih LOW Fi FACTORY PRICES We furnish the highest grade bicycles it is possib’ Je to make 
"' \ “ onesmall profit aboveactual factory cost. You save $10 to $25 
's profits by buying direct of us and have the manufacturer's guarantee behind your 
— ae DO 20 NOF Bt BU! ¥ a .eveiocts om of tires from anyone at any price until you receive 
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; es and remarhadie special offer. 
mi You | Ling BE ASTONISHED creas sat ap ae Cre 






ft, 
N We sell the highest grade bi atlower any other factory. We are 
r pICYe CLED Ares, you cap sell ous bicycles 
Seebleous pel ces. Orders fil the day received. 
mited sumber taken ta wede by our Chicago stall stoves will 
Descriptive bargain list mailed free. 







MEAD CYCLE CO. Dept. F R-I75 “GHIGAGO, ILL. 

















se pone 


AUTOMOBILE | 


Salesmen, Demonstrators, 
and Repairmen 


EARN $25 TO $50 WEEKLY 


Demand for these trained men can't be su hed 
The work is pleasant and instructive, out-of 
and the hours short. You can prepare eounpiilier 
one of these position in 10 seaibharss few hours’ 
study each week. We teach you the entire subject 
by our sirnple course of instruction by mail. It is very 
| interesting, practical and thoroughly efficient because 
it’s personal. Ask our graduates who are earning $25 
weekly or more in positions we obtained for them 
i First Lesson Is Free 


Write for it to-day. Let us prove our claims 
| Empire Auto. Institute , 325 Empire e Bldg. 


and garages 



























Bristol’s 
Recording 
Thermometers 


For all Commereial! 
Ranges of temperature 
up to MO PF, rite for 
new Bulietin No. 13, 
showing specimen records 
of Feed Water Tempera- 
tures. 


The Bristol Company 
WATERBURY, CONN. 





- SOLAR LIGHTS SAVE MONEY 


SALES SMEN ro Make 
se te 





Large fit 










: emg AGO SOL. AR LICHT ce. 
212 &. Jefferson St., C hicago | 














Like a Bird 


With the power of acycione in his grip the man 
astride an R. S. Motorcycle rides with the 
speed and ease of the feather on the hurricane. 

Simpier in mechanism, with a lighter, cooler, 
more powerful engine; reasonable in cost; the 

1910 R. S. is the nearest approach to motor- 
cycle perfection that has yet been attained. Driv- 
ing an R. S. is the most exhilarating sport imagin- 
able. As sale and reliable as a bicycle. 

Write for catalog. Agents wanted. 

READING STANDARD Co. 
Maters Renowned Reading Standard Bicycles 
408 Water St., Reading, Pa. 








Improved Combination Lathe 


for mechanics, model mak- 
ers, experimenters and 
amateurs. Hollow steel 
spindie. The foot motion 
is of the improved grass- 
hopper type. Circular saw 
bas iron saw table perfectly 
adjusted. Guide and slide 
move to and fro readily, 
and are always true to the 
saw. Slide may be set at any 
angle. $45, $5), $55 and $60. 


FA, AJ. Wiukinson & co. 

— Machinery, etc. 

184-188 Washington St. 
BOSTON, MASS. 
















HITS THE BULLS EVE 
every time. “3 in One™ gun oil 
lubricates the most sensitive action 
point perfectly, cleans out all residue 
of burnt and smokeless powder. na 
positively prevents - 
ire ONE ing and pitting, also rust 
and tarnish. Write for special gun booklet and 
trial sample—both free. $1N 1 O1L CO 
132 New Street, New York. 


¥8u USE GRINDSTONES ? 


if so we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones forall spe- 
cial purposes. Send for catalogue “I.” 


The CLEVELAND STONE CO. 
6th Floor, Hickox Bldg., Cleveland, 0. 
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